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INTRODUCTION

Applicability of This Rule

This rule, known as the Water Supply Rule, agplcall Public water gstems in Vermont,

which includePublic wate systemsandbottled water systems. Only portiooisthis rule apply

to each type of ater system. The section below, entitled "Types of Water Systems," helps the
reader to identify hisr her type of waterystem. There may also be other jurisidics with
regulations affecting water systeniis ruleis not intended to, and does ndieat, modify or
repeal existing orders of the Board of Health.

Purpose of This Rule

This rule is htended to serve a nuebof purposedrirst, and most importanthe rule's primary
purpose is to regulate water sysgeim the state so that they providean and safe drinking
water to Vermont's citizen3he rule also establishes well constructiomdéads (contained in
Pat 12 of Appendix A) .

Second, by imgmaenting this rule, Vermont qualifies to retain "primadgr the Safe Drinking
Water Act fom the federal US Environmental Protection Agency (EPA). Primacy means that
the state will administr the federal regulatns that apply to all public water systein the

country, instead of EPA. Without state regulas that are at least as stricttlas federal ones,
Vermont may not administer the federal regulations.

We think having primacy repsents an advantage t@inont's water systems. The federal
reguations contain some optional provisions that permiegtions to the regulations when
mitigating factors make it difficult or impossible to follow the regulation. Also, there are
situationswhere interpretationsf the federal regulations can be madestayes with primacy
that provide some benefit to thelphic water systems. EPA has statkdt, in the event that they
have to administer their own rules in a state without primacy, thépetihave the resours¢o
provide most of these permitted egtiens to the regulations.

Types of Water Systems

Thisrule varies in its applicability tthe different types of water systems. Due to the
comprehensive nature of this rule, and for thevemience of the readeghe water systems have
been categorizeidto groups, and the introduction at the beginningachesubchapter in the rule
explainswhich sections apply to which water systems. Also, when these categories of water
systems are refiexd to in this rule, thy are displayed ihold type. The folloving figure

displays the different categories in gra@hiformat, although the reader isutaned that there

are formal definitions for each type of water system contained in the Rule.
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All Water Systems

Public Non-public
Community Non- Bottled
Community
Non-transent Trangent

Public andNon-Public

All water sygdems are initially classified as eitheublic watersystems oNon-Public water
systems.Classification as Rublic water system depends on the number of service connections
(15 or morepr people served (25 anore) by the system, as is explainedh@definition for

Public water systems in Subchapter21

Community andNon-Community

Public water systems are further subdivided iRttblic Community water systems arfdublic
Non-Community water systems. Geraly, Public Community water systems at&ose which
serve residents on a yeaund basis, whid Public Non-Community water systemserve non
residential groups of people (e.g., restaurants, schools).

Non-Transient andTransient
Public Non-Community water systems are further subdivided irfto® systems who serve
nonresidential users who dontange over timeRublic Non-Transient Non-Community

water system), such as schools and offices, and thoseesiolential users who ddnange over
time (Public Transient Non-Community water system),.ghas restaurants and motels.
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Bottled water systems arconsidered to be a special casPublic water systems, and are
regulated specifically under SubchapterlA1 They are not included the categories adelssed
here.

In summary, then, there ai@ur categories of water systems referred to througtiositule and
grouped for convenielc

€) Public Community water systems;

(b) Public Non-Transient Non-Community (NTNC) water systems;

(c) Public Transient Non-Community (TNC) water systemsnd

(d) Bottled water systems

The formal definitions for (antough (d) above (i.e., tHeublic water systems) are contained in
Subchapter 2, DefinitionsPublic water systems are also subjectdgulation under the feral
Safe Drinking Water Act. By enangithis rule, the federal regulations will be administeby

the Department of Environmeht@aonservation when it has "primacy,"” or primary administrative
and enforcement authority.

The degjn and construction stdards foPublic Non-community water sygems are contained
in Appendix A, Part 11. Continued apéing requirements, including opérey permits, fees,
and other requirements, are administered byttreking Water and Groundwaterdection
Division of the Department of Environmental Conservati

Organization of the Rule

The complete Water SuppBule consists of the sixteen subcteaip and four appendices. The
chapters are divided into Sections (e.g., 2.12) and Subsection (E8¢a)(1)). Each
subchapter contains a brief introductioniatidentifies which type(s) of water systems are
regulaed by that subchapter. These swmtbrs contain regulatory requirements that water
systems must follow.

Following the main part ohe rule are the four gendices, lettered A through D. Eaclbigfly
described here.

Appendix A of the rule contairtke Vermont Standards for Water $gs1 Design, Construction,
and Protection These are technical standards that apply to personsaggigonstructing, and
operating water systems. This apperairains twelve Parts, and the introduction at the
begiming of the appendix identifies wingarts of the appendix apply to which water systems.
The numbering in Appendix A is divided intas (e.g., 5) and Subgs (e.g., 5.1.2(a)).

Parts 1 through 6f Appendix A apply tdPublic Community water systemsral Bottled water
systems with sourean Vermont. Part 11 contains the technical standard®ufolic Non-
community water systemwhich are considerably simified from those folPublic Community
sydens. Finally, Part 12 contains standards for watercesufor which permits are required
from theDrinking Water and Groundwater ProtectiDivision.

Appendix B contains the requiremeiis the Long Range Phaa document required under the

rules, whoe purpose is to assist water systems in proper pigriar the continued viability of
their systems.
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Appendix C is a table of the sampling frequencies required for bacteriological nmanitor

Appendix D contais the standards for Operation & Maintec@(O&M) Manuals, which are
also required under thisleu
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Subchapter 21-1 AUTHORITY AND PURPOSE

Introduction
This subchapter applies &l water systems.
1.1  Authority

This mleis adopted under the authority of 10 V.S.A. Chap&rGroundwater Protection; 10
V.S.A. Chapter 56, Public Water Supply; and 18 V.S.A. 81218. Related statutes include: 3
V.S.A. 8 2822j), regarding fees; 18.S.A. 8501b, regarding certification laboratories; 18
V.S.A. 8503, regarding use of labongtdy people; an@4V.S.A. Chapterl20 regarding
funding of public water supply planning and construction.

This rule refers to and agts the authority ohe Federal Safe Drinking Water Act: 423.C.
300 f.et. seqandexcept as explicitly providelderein, the rule adopts and incorgias by
reference the National Primary Drinking Water Regulations, 40 CFR 141 (July9), £GO
National Primary Drinking/NVater Regulations Implementation, 40 CER(July 1, 200),and
the National Secondary Drinkinater Regulations, 40 CFR 143 (Jdly20®), under an
agreement with the US Environmental Protection Agency, by which the StatenobiMenas
primary enforement authority (primacy) in Vermont ftre Safe Drinking Water Act.

Where necessary to proteébe public health, but subject tp@eal, the Secretary may require
additional drinking water permit conditions under this rule.

1.2  Purpose

The purpose of this rule ie protect the public health by assuring safe, afforddbileking water
from Public Water sygtems, and to implement and enforce the provisions of the Federal Safe
Drinking Water Actand Vermohstatutes

The grantng of a permit under this rule does neligve the water supplier of the responsibility

for thesatisfactory functioning of the watsystem, nor limit his/her responsibility or liability
under other statutes or rules.
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Subchapter 21-2 DEFINITIONS AND ABBREVIATIONS

Introduction

This subchapterpplies to the following water system

€)) Public Community water systems;

(b) Public Non-Transient Non-Community (NTNC) water systems;
(c) Public Transient Non-Community (TNC) water systemsnd

(d) Domestic and Inported Bottled Water systems

Additional definitions applyingnly to Non-Community water systemandNon-public water
systems requiring permits are contained in Part 11 of Appendix A.

Additional definitions are also cdained in 40 CFR, &ions 141.2, 142.2, and 143.2 which are
adopted herein. These definitiongpdy to federaregulations which déct Public water systems
(see below for definition dPublic water systems).

2.1 General

The fdlowing definitionsand abbreviations shall apply in the interpretation and enforcement of
this wile.

2.2 Definitions

ACTION LEVEL means the concentration of a substance in drinking water which clearly
provides adequate publhealth protectiones determined by the Vermont Department of Health.

AGENCY means the Vermowtgency of Natiral Resources.

BOTTLED WATER means any necarbonated, neflavored water placed in a sealed container
for sale or disibution to the public wh the express amplied intent of providing water for
human consumption.

BOTTLED WATER SYSTEMmeans #&ublic water system whichditles drinking water for
public distribution and sale. A Domestic Bottled Water System is a Botkter System with
atleast one sourcedated within Vermont. An Imported Bottled Water System is a Bottled
Water Sysem with all ®urces located outsidg Vermont.

BULK WATER means drinking water delivered to consumers or water purveyors by means
other than pipeline or bted water.

CAPACITY means that a public water system has the technical, financial, and manageme
capabilities to consistently contypwith current performance standards, including the
requirements of this rule and the Safe Drinkiigter Act, 42 U.S.C. &tion 300fet. seq as
amended.
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COLOR UNIT means the color produced by 1 mg/l platinum irfdh@ of the clhoroplatinate
ion.

COMMISSIONER means the Commissioner of the Vermont Department of Environmental
Conservation or the Camissioner's designee.

CONFINING LAYER measa continuous, extensive geologic unit of low permeability.

CROSS CONNECTI® means any d@aal or potential corection between the public water
supply and a source of contamination or pollution.

DEPARTMENT meanshe Vermont Departmemf Environmental Gnservation.

DRINKING WATER means notarbonated, noeflavored water that isxtended for iman
consumption or ¢ter consumer uses whether provided Bublic water system or in a
container, bottle or packageiarbulk, including wateused for produotin of ice, foodstuffs or
other products designed for human consumption.

DRINKING WATER FACILITY means a bottledrdbulk water facility requiring a permit to
operate under this rule.

EMERGENCY SOURCE means a wasaurce which is not pmiitted for use bya Public water

system. Itis identified only as an alternate water sourt¢arthg be usetbr a limited duration
emergency in the event of an unforeseen circu
souces from supplying dier adequate quatytior quality of water.

GROSS BETA ACTIVITY means the total radioactivity dioebeta partile emission as infezd
from measurements on a dry sample.

GROUNDWATER means water below the land surface in a zonatwfagion.

HYDROGEOLOQGQST means a persamith training or experience in bedrock geology, glacial
geology, and groundweait hydrology sfficient to prepare@quately the hydrogeologic analyses
required by this rule.

INFILTRATION GALLERY means a subsurfaa®llection system lodad so as to inteept
ambient groundwater or surface water flow and generally designed withlydwagizontal
collection pipes.

LABORATORY CERTIFICATION means that a laboratory meets the minimum Vermont
Department of Health reqe@iments for specific pameters and thateHaboratory is granted
approval for analyses of these parameters for a mawiofuhree (3years.

MAN-MADE BETA PARTICLE AND PHOTON EMITTERS means all radionuclides emitting
beta particles and/or photons listadvlaximum Permissibl&ody Burdens and Ma@amum
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Permissible Concentration of Radionuclides in Air or Water for OccupatexposureNBS
Handbook 69, excéphe daughter products of thorium 232, urani2®d and uraniur238.

MICROSCOPIC PARTICULATE ANALYSS (MPA) means the angis described irneUS
Environment al Protection Agency idQggoundnatest , @ Co
under the directinl uence of surface water using microsc
document # 910/92-029).

MONITORING WELL means anyvell constructed fothe purpose of monitoring groundwater
quantity or quality.

OPERATOR meansmaindividual who accepts responsiityl for operational activities that will
directly affect the quality and/or quantity of drinking @aprovided to consum&rand who is
certified as such by the State of Vermont.

OWNER means the person(s) who ownsas an ownershpiinterest in &ublic water system.
An OWNER may designate an authorized representative who has the authority tthact on
owner 0s |bmattes refardimpthePablic watersystem, and is designated to be the
contact person in plaad the OWNERfor all communicationgrom the Secretary regarding the
water system.

PERMIT means a written document issued by the Sagrésee below) pursoato these
regulatons, giving a designated person approval to operate and/or constructy edteo\ate a
specific water systemralrinking water facility.

PERSON means an individual, partnership, fire district, associatioperaiove, syndicate,
company, firm, trustcorporation, government corporation, municipal corporation, institution,
stak, federal, omunicipal governmendepartment, division, bureau, agency, or any other entity
recognized by law.

POTABLE WATER means war free from impuritie in amounts suffient to cause disease or
harmful physiological effects, and having bacteriatafj chemical physical and radiotgical
guality conforming to applicable standards of the Secretary.

POTENTIAL SOURCE OF CONTAMINATI®I means any activity arondition which mgt
adversely affect water quality.

PRIMARY DRINKING WATER STANDARD means a ahdard which:

(@ applies toPublic water systems and drinking water;

(b)  applies to contaminants which may have an adverse effecedre#ith of persons;
(©) specifies for edt auch contaminant either:

(1) amaximum contaminant level (MCL), if, in thedgment of th&ecretary, it is
ecoromically and technologically feasible to ascertain the level of such
contaminants in drinking watandPublic water systers, or

(2) if, in the judgment of the Secretary, it is not economically or technologically
feasibk to ascertaithe level of such caaminant, each treatment technique
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known to the Secretary which leads to a reduction of the coraatsiidentified
in Subdapter 216; and
(d) contains criteria and procedures to assure a supply of drinking water dggendably
conplies with such maximm contaminant levels or treatment techniques.

PUBLIC WATER SOURCE means any surface water or graaer intake used, orepmitted
to be usedas a source of drinking water folPablic water system.

PUBLIC WATER SOURE PROTECTION REA means a surface @subsurface area from
or through which contaminants are reasonably likely to re&ulbéic water ystem source.

PUBLIC WATER SYSTEM meansrg system(s) or combination of systems owned or
controlled by a person, thatqvides drinkng water through pipes other constructed
conveyances to the public and that has at least fifteen (15) service camectserves an
averageof at least twentyive (25) individuals daily for at least sixty (60) days out of the year.
Swch term inclu@s all collection, tratment, storage and distribution facilities under the control
of the water supplier and used prinhai connection with gch system, and argpllection or
pretreatment storage facilities not under such control wheelhised primaly in connection
with such systemPublic water system shall also mean any part of a system which does not
provide drinkng water, if use of sinca part could afie the quality or quantity of the drinking
water supplied by the systenPublic water systm shall also mean gstem which bottles
drinking water for public distribution and sale (see &sttled Water System).
€)) PUBLIC COMMUNITY WATER SYSTEM meansa Public water system
which serves at least fifteen (15) service connectisesl by yearound residents
or reguarly serves at least 25 yearund residents.
(b) PUBLIC NON-COMMUNITY WATER SYSTEM means BRublic water
system that is rtaa Public Community water system.
(2) PUBLIC NON-TRANSIENT NON-COMMUNITY WATER SYSTEM
(NTNCWS) neans &ublic water system that isoh aPublic
Community water system and that regularly serves at least 25 of the same
persons dailydr more than six monthger year. Exampgeschools,
factories, office buildings.
(2) PUBLIC TRANSIENT NON -COMMUNITY WATER SYSTEM
(TNCWS) means &ublic Non-community water system that is not a
Non-transient Non-community system. Examples: restaurantstets,
campgrounds.

PUBLIC WATER SYSTEM @.ASS means the grouping Biblic water systems based on type
of treatment teanology and tpe ofPublic water sygem. A Class may, where appropriate, also
be grouped according to size of population served bgytsiem.

PUBLIC WATER TREATMENT PLANT meas afacility providing for the treatment of water,
or the protection of watdyy treatmentby any one, or any cdomation of the controlled
processes of coagulation, flocculation, sedimentation, adsorptiortjdittrdisinfection, oother
processes whh produce potable water.
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REPEAT COMPLIANCE PERIOD means any subsequent camgé period fer the initial
complance period.

REGIONAL ADMINISTRATOR means the Regional Administrator of the United States
Environnental Protection Ageng¢yRegion 1, in Bosin, Massachusetts.

REGISTERED PROFESSIONAL ENGINEER means an engineer registeth the \érmont
Board of Profesional Engineering.

RESPONSIBLE CHARGE means the operator(s) in responsible charge is defined as th
person(s) designatday the owner to bthe certified operator(s) who makes decisions regarding
the daily operationactivities ofa public water systemvater treatment facility and/or
distribution system that will directly affect the quality and/oawity of drinking wate

SECONDARY DRINKING WATER STANDARD means a standard which is not a primary
standard, which apips toPublic water systems, and esgifies the maximum contaminant levels
which, in the judgment of the Secretary, are requisite tteprrthe public welfareSuch
standards maapply to any contaminant in drinking water which may:
(@) adversely affectte odor or apparance of such watand consequently may
cause a substantial number of persons served Buthlecwater system
providing such water to disctinue its use, or
(b)  otherwise adversely affect the public welfare.

SECRETARY means the Secmstaf the Agemy of Natural Resourseor the Secretary's
designee.

SERVICE CONNECTION means each single family hogagh living unit vithin a
condominium , mgle rental unitmohble home, store, or other commercial, educational, or
industrial establishent, or otheliving unit which obtans water from a water system.

SHALL means that the person or system designated must comply wiéisgbciated action \er
or be subject tenforcement action (see SHOULD).

SHOULD means that compliance with the asatszd action v is recommended, babt
required and that no enforcement action will follow (see SHALL).

SOURCE PROTECTION AREA meamasPUBLIC WATER SOURCE ROTECTION AREA
(seealove).

SPRING means a groundwater source entirely dependent on gravibwéowater fronthe
source to the digbution system.

SURFACE WATER (for purposes of determining isolation distance from a groundsoatee
under SubsectioB.5.8 means any ddy of surface water including rivers, streams, creeks,
brooks, reservoirs, haral or artifcial ponds, lakes, samps and marshes which have discernible
edges and in which terrestrial vegetation does not grow.
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TURBIDITY UNIT (TU) meansthe unit of measureert of particulate matter in a water sample
based upon a comparison of th&ensity of light scattered by the sgle under defined

conditions with intensity of light scattered by a standard reference suspandemthe same
conditiors.

VERMONT HEALTH ADVISORY LEVEL means the concentration of a substance in drinking
water belowwhich the watedoes not pose a pubhealth risk, or public health hazard as

defined in 18 V.S.A. Chapter 1, and for which thereadvtaximum Contaminant el
identified in tisrule.

VIRUS means a virus of fecal origin which is infectious to hunign&aterborneransmission.
VULNERABLE means @ublic water system, or source, which is at risk of contamination by a
constituent or cestituents because of &wwn conditions intiewater system, geologic setting, or

land uses in the source protection area

WATER SUPPLER means any person wiowns or operatesRublic water system or who
provides or sells bottled or bulk drinking water.

WATER VENDING MACHINE shall mean a wateconnected vending machine designed to
dispense drinking water, and to reduceemnove turbidiy, off-tastes and ode and to provide
disinfection. Processes for dissolved solids reduction or removal may alsedbe us

WELL means any holdrilled, driven, lored, excavated, or created by similar method into the

earth to locate, monit, extract, orecharge groundwatarhere the water table or potentiometric
surface is artificially lowered through pumping.

2.3 Abbr eviations

ANSI means the American National Standards Institute

API means the AmericaneBoleum Institite

ASME means the merican Society of Mechanical Engineers
ASSE means the American Society of Sanitary Engineering
ASTM means the Americaro8iety for Testingviaterials
AWWA means the American Water Works Association
BOCA means the &lding Officials and Code Administteon
CDC means the Center for Disease Control

CEUs means Continuing Education Units
CFR means @de of Federal Regulatien

Pagel6



Vermont Water Supply Rule

CT means "Concération X Time" (see definition in 40 C.F.R. Subpart A)
DPD means N,Mliethyl-p-phenylenedimine or ferrous titmetric
EPA means the Environmental Protection Agency, of the United States
GAC means Granular@ivated Carbon

GMPRs neans Good Manufaating Practice Regulations

HAV means Hepatitis A Virus

NIOSH means Natiad Institute forOccupational Safetyral Health
NSF means the National Sanitary Foundation

NTNC means NoiTransient NorcCommunity

MPA means Microscopic Paulate Analysis

MCL means Maximum Contaminant Level

MCLG means Maximum Contaminant Lev@&bal

mg/l meas milligram per liter

MRDL means Maximum Residual Disinfection Level

NTNCWS means NofTransient NorcCommunity Water Sstem
O&M means Operatio and Maintenance

OIT means Operatdn-Training

OSHA means the Occupational Safety andltheadministraton
PE means Professial Engineer

ppm means parts per million

PSI means pounds per square inch.

PSOC means Potenti@burces ®Contamination

PVC means Polyviyl Chloride
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ROW means Right Of Way

SMCL means Secondary Maximum Contaanit Level
SPA neans Source Protectiéuea.

SPP means Source Protection Plan

TDS means Total Dissolved Solids

TNC means TransiémNon-Community

TNCWS meas Transient NoitCommunity Water System
TU means Turbidity Unit

ug/l means microgram péter

USC means bited State Code

USGSmeans the United States Geological Survey

UV means Ultraviolet

VOSHA means the Vermont Ocaafjipnal Safety and Healthdiinistration

VDH means the Vermont Department of Health
VHA means Vermont Health Advispr
VOC means Volale Organic Chemicals

V.S.A. means Vermont Statute Annotated
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Subchapter 21-3 PERMITS - ADMINISTRATION

Introduction
Unless otherwise stated below, this subchapter applies to theifglovater systems:

€)) Public Community water systems;

(b) Public Non-Transient Non-Community (NTNC) water systems;
(c) Public Transient Non-Community (TNC) watersystemsand

(d) Domestic and Imported Bottled water systems

This subchapter applies to Source Permits, Codsn Permits Operating Permitsand
Approvals to 8l Bottled Water in Vermont Opeating Permits consist of Operating Permits

This subchapter g@fies to Sarce Permits foPublic Community, Non-Transient Non-
Community, andDomesticBottled water systems.

3.0 Prohibitions

3.0.1 No person shall modify, construct, or operatublic watersystem without first
obtainng the appopriate permitfrom the Secretary.

3.02 No person shamodify or construct a neWublic Community or Domestic Bottled
water system source, changn existing water source inté?ablic Community or
Domestic Bottledwater system source, operate &Public Community or Domestic
Bottled water system source \mibut first obtaining a permit from the Secretary.

3.03 No person shall use or connectuarpermitted water source, including an emergency

sourceto aPublic Water System, except

(a) following public rotice to the vatersystemcustomers (according to Agenpyblic
notification requirements);

(b) providingnotice to the Secretays soon as possiblayt no later thamwithin 12 hours
of its connection or usand

(c) in an emergency situation follienited duraton, no more han 90 cumulative days
without prior writien approval of extension by the Secretary.

3.1 Permits

3.1.1 TheSecretary may issue, renew, deny, suspend, or rev@kble water system or
drinking water faility permit.

For Public Transient Non-Community water systems, @hstruction Permits and
development of new drinkingater sources are administered byEmaking Water and
Groundwater Protection Division

3.1.2 For each application for a new soafor aPublic Community, Domestic Bottled,or a
Public Non-Transient Non-Community water system, the Secretary shab\pde
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notice and opportunity for hearimg written comment, or both, in accordance with 10
V.S.A,, 81675.

3.2 Suspension or revocatio of permit

3.2.1 Any permit issued under these regulations maguspended or revoked if the Secretary
finds that thdPublic water system or drinking water facility is maintained or operated in
violation of this ruleor of any law, rule, order, ordinance or regulatiorpépable thereto,
or is in violation of the condiins stated in the permit, or that theter suppliethas
submitted false or misleading information to the Secretary.

3.2.2 The Secrety shall complywith 10 V.SA., 81675 and 3 V.S.A. 8814 prior to rewadion
or suspension of a permit.

3.2.3 When a panit has been denied, suspended or revo&etergency orders to protect the
users may be issued and remain in effect until the opeaemmgit is valichted.

3.3 Emergency Permits to Comstruct

3.3.1 TheSecretary majssuean emergency permit mmonstrucfor modificatiors toawater
systemneeded to address exceedance afmaximum contaminant levedursuant to a
Secretay-approvedemergencyesponse plan

3.32 Emergency penitsto constructshall be Imited toauthorizingmeauresdentifiedin a
Secretary-approvedemergency response plan

3.33 Emergency permits to constrigttall be issug for not more than 180 dagad may be
renewed

3.34 Emegency permit¢o construcshall follow the pocess for publiootice and
involvement established under 10 V.S8/716(Type 5.

3.4 Appeals

3.4.1 Final degsions made by the Secretary regardiegmit issuance, renewal, denial,
revocationand suspension, fétublic water systems, may be@galed formally as
providedby 10 V.S.A., 81680 (0t0V.S.A., 81977for Non-Publicwater systems).

3.5 Transfer or Assignment of Permits

3.5.1 Operatng Permits (see Subchapter2)] Source Permits, diPublic Community, Non-
Transient Non-Community, Domestic BottledandTransient Non-Community Water
System ConstructioRermits are not transferable or assigealnd shall automatically
become invalid upn a change of ownership or upon suspension or afeoc A new
owner shall otain a new permit prior to operation ottlvater system.
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3.6  Requirements of Other Statutes and Permitting Authorities

A permit issued under this ruddlows specific actions bihe permittee. However, it does not
relieve the permittee of obligations he or she may hander other statutes, regulations or
pemitting authorities including but not limiteto Act 250, Agency of Natural Resources,
Departmenof Public Safety Departmat of Agriculture, Food and Markets, Depaent of
Education, Public Service Board, AgendyHuman Servicesand Department of PublService.

3.7 Variances from Technical Sandards
3.7.1 General

A request for approval of alternatives to thquirements of th#ermont Standards for Water
System Design, Construction and Protent{@&ppendix A) shall be filed in writing. The
application for a variance shall state the mammerhich the proposed systemn design varies
from the specified critga of these standards, and a basis for findiagj tte proposal meets the
criteria set érth in Subsection 3.7.2 below. Requestsdpproval under this section shall be
reviewed by he Secretary within 30 days$ application.

For Public Transient Non-Community Construction Permits, variances may ondyissued
under the criterion in Subg#mn 3.7.2(e), below.

The Secretary shall nrdain a file available to the public of all dedss issued under this
section.

3.7.2 Variances Criteria

The Secretgrmay permit an alternative to the requirementhefstandards in Appendix A

upon findirg that:

(@) The proposal is designed to aclgehe purpose of the standards as set forth inddec
1.2;

(b)  The proposedeksign is based on established engineamdjor hydrogeologic principles
and can be expectdo perform at the same level of religtly and health protection as the
design ctieria and standards included in this rule;

(c) Theproposed project will complwith all drinking water quality standar@sd not create
a public health hazard significantrisk;

(d)  The public and persons ngithe wateisystemare protected from healttazards, health
risks, pollution and increased t®$ the event that the grosed alternative does not
meet the purpasof this rule; and

(e) In the case of remediatiaf existing health hazards, the prodastall be in compliance,
as closely as podse, with Appendix A of this rule, shall not beaocommodate new
growth, andshall not violate drinking water qualityandards.

3.7.3 Performance Security
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The Secrety may require bonding or other secumtiyan appropriate amount to ensure
performarce or replacement of any alternative in the evesit it fails to meet the ppose of this
rule. Security or bonding st#e established for a specified time period acle case.

3.7.4 Decision and Notice

The Secretary shall make the decision to allowdeny an alternate proposal in writing and shall
state the reasortiserefore A copy of each decision granted or apj@d under this section shall
be posted for at leaene month in the offices of the mumpalities in which the project is
located. Adiitionally, public notification to the users of tegstem shall be made in @acdance
with the provisions of Subchapt2t-10.

3.8  Petition for Declaratory Ruling

On petition of a person who may be aftatby a statute or rule administered by the Agethgy,
Secretary shall issuedeclaratory ruling as to the applicalyilof any statutory provision or any
rule as providd for in 3 V.S.A. §808.

3.9 Compliancewith Permits

The Secretary may issue a permit todpglicant subject to the cditions consistent with the

purposes of tis rule. No person shall proceed with a constongproject except in accordance
with the terms and conditions of the permit.
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Subchapter 21-4 SOURCE and CONSTRUCTION PERMITS

Introduction

This subchpter applies to the following water systems:

€)) Public Community water systems;

(b) Public Non-Transient Non-Community (NTNC) water gstems;
(c) Public Transient Non-Community (TNC) water systemsand
(d) Domestc Bottled water systems

4.0 General

Source permits faPublic Community andDomesticBottled water systms dhall be governed
by Section 4.1 of thisubchapter, and the requirements of Appendix A, RaBource permits
for Public Non-Transient Non-Community water systms shall be governed by Appendix A
Part 11.

Corstruction permits for, or improvements Public Community andDomesticBottled water
systems shall be governed by Section 4.2 of this subchapterell as the req@merts of
Appendix A, Parts 1 through0, and 12.

Construction permits fdPublic Non-Transient Non-Community, andPublic Transient Non-
Community water systems shall bewgrned by Sections 4.2.dnd4.2.8 of this subchapter and
the requirements of Appendéx, Parts 11 and 12. F&ublic Non-Transient Non-Community
and Public Transient NonCommunity water systems, some pronmssof Pats 1-10 apply
and are clearly notein the text of Part 11 of Appendix A.

4.0.1 Prohibitions

No person shall begin congttion of, alter, renovate, oonvert for use as Rublic water
system, any system or apgrtion thereof, except as pidedin Section 4.0.2 of this subchapter,
without first receiving a Source Permit or Construction Pdranit the Secretary.

4.0.2 Exemptions from Source and Congttion Permits

No ConstructionPermit for Public water systms will be required for min@ystem
improvementssuch as replacement ofdnants on existing distribution line(§ipe extension
projects of less than 500 feetinor alterations or maintenanoéan existing water system, and
no source permit will besquired for minor maintenancach as refacement of source pump or
source gucture repair, which would not in anditdelf affect thequality or quantity of wate
service rendered, providing wois done according to théermont Standards for Water Syist
Design, Construction and Prection (see Appendix A of this rule). It iiecommended that the
water supplier contact the Secretawy ¢onsultation on plans foninor improvements.

4.0.3 Applicability of Vermont Standards
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In addition to meeting thepalicable requirements of thisle, all water system changes
including congtuction, alteration, renovation, installation, extensiot/anconnection after the
dat this rule become effective shabnform to thevermont Standards for Water System
Design Construction and Protection AppendixA.

4.1  Source Permits
4.1.0.1Application Requirements

€)) Source Permitare requireddr newPublic Community, Public Non-Transient Non-
Community, andDomesticBottled water sgtem sources and an increasegproved
yield of existingPublic Community, Public Non-Transient Non-Community, and
Bottled water systm sourcesincluding but notimited to hydrofracturing and @pening
of sources

(b) General procedural requirements Public Community andDomesticBottled water
systemSource Permits are ointéd in subsection 4.1.1 below. Technical requirements
for surface water are outlined Appendix A, Subpart 3.2 and fgroundwater in
Appendix A, Subpart 3.3.

(c) General proedural requirements f&tublic Non-Transient Non-Community water
system Soume Permits are outlined in Appendix A Parts 11 and 12.

(c) Any permittedPublic Community or Domestic Bottledwater soure which has not
been connected to the water system foeropl of time greater than twegrs mayat the
discretion of the Secretarge required to obtain a valid Source Permit prior to
connetion of the source.

4.1.0.2First-In-Time

For the purposefaetermining firstin-time for rights to watesourcedewelopment or
groundwater degradan,and b accommodate compatible land ughs,following shall be
recognized as initiating a project:

€)) Submittal of a substaiatly complete application for gpoval of a drinking water source;

(b)  Submittal of a sultantially complete applicatiorof abuilding permit or sewage disposal
permt for a nonstate regulated project;

(c) Submittal of a suktantially complete applicatn for a State Permit to disposischarge,
or use any substance which may affect watetity)

(d)  Existing land and gundwater ses; or

(e) Other state and localgnning actions as reviewed on a case by case basis.

4.1.1 WaterSystemSource Permit ®cess And General Requirements
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The Secretary uses a stieypstep process culminating ihe permitting of &@ublic Community
andDomestic Bottledwatersource No Sairce Permit oConstructionPermit will be issued
untilalloft he Secr et areaddressed. oncer ns

Applicants for &Source Permit shall apply for and receive, as appropriate:
€)) Source Construction apprdya

(b) Souce Testing approval; and

(c) Soure Evaluation Report approval.

4.1.1.1Step 1. Source PerApplication
Application Form

The purpose of the Source PérApplication is to record infonaion required to determine
whether the si at the proposed location is suitable for source conitrnuct

Applications for a Sowe Permit shall be submitted arrins provided by the Secretary that
request information sin as maps indicating source dons, narby land use activities, project
plans, and property ownership.

4.1.1.2 Step 2. Site Inspem

A site ingection shall be conducted by thenking Water and Groudwater Protection
Division, alorg with theapplicant and/or consultants.

4.11.3Step 3. Source Application Public Notice éwmlrce Construction

€) For site(s) approved by the Secrgtand prior to construction gbuce, he applicant
shall provide the Seetary with certificéion that all landowners adjoining tiparcel
containing the propesl source have been notified bétproposed source. Certification
shall be provided pridio receiving source construati@pproval

The Secretary shall give pubhotice for each proposed public water source by
publicationin a newspaper of generatailation for the area containinige proposed
system and by posting a notice in the ckedffice for the municipality againing the
proposed source. Ti&ecretaryshall provide an opportunity for written comment or a
public hearing, or both, on the dpgation before ruling on the apgation.

(b) The Secretary will review his or her findis and write a review letter neesing mae
information, or one of site appral, conditional approval, or denial of approval for the
proposed site.

(c) Source Costruction approval shall be validr two years and may be renewed upon
written request byhe applicant at the discretiohthe Secetary.

(d) Theapplicantmayt,e construct the proposedd@aosur ce
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4.1.1.4Step 4. Sowre Testing Application/Source Tiewy

The purposefathe souce testing application is to prowedhe applicant and Secretary with a
review of the informaon needed to determine thhe testing and data to be cotled will
address the concerns of the Secretary with otgpesource yield, quality, site
interference/allocation, source protectiarea delinei@on, ground water under the direct
influenceof surface water, and the kifrom potential sources of comténation.

(@)  Applications for Source Testing approvabd be sulnitted on a form pradedby the
Secretary. The form will requeisiformation regarding the source, such as pump test
specfications, data collection, dmother water uses in the area.

(b)  The Secretary will review a completed application amite a letter of approval,
condtional agproval, or denial.

(c) Source Testg approval shall be valid for two years and may be redeypon written
request of thapplicant at the discretion di¢ Secretary.

4.1.1.5Step 5. Source Evaluation Report

Source evaluation repis must be prepared under the supervision of a hydragjebtur
engineer, knowledgdie in the field of well hydraulie and contaminant hydrogeology. Each
report must consideand comment on the following:

@) Site solation zone, ownership and/or eants;
(b)  Water QualityResults for the primary and sewtary contaminants containedTable 6

1 and Table € (Apperdix A Subpart 3.2.4 includes information about additional

monitoring that may be required)

(c) WaterQuantity (See Appendix A, subpsu3.2.3 and 3.3.3);

(d)  Source construction, as built engaring plans shall be included

(e) Interference with other wier supply withdrawals as appropriate;

() Source Proteadtn Area and Protection Plan (Sagdapter21-16);

(g)  Agricultural lands irsource protection area; and

(h)  Additional studies as reqred by the Secretary.

0] Forpumped groundwater sources thgort shall include but not be limited to the
following:

(1) A summary of the test desigies method, problems encountered, analysied,
and detailed hydrogeologic setting. Include a d@awddischarge vs. discharge
graph (Sw/Q vs Q) and evaluatiohstep test data using published methodologies
acceptabléo the Secretary.

(2) Publishedaralytical method or any preapproved propaigt method proposed by
the consultant and approved by tree@tary for safe yield approgte to the
hydrogeologic settig based on data collected from the constant discharge and
recovery tests. Rationale fonoice of analytical method.

(3)  All calculations used in the determination of source yields, sourdegiion
areas, and interfereaavith other source withdrawals.
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4) Plots of time drawdown data on kg or semilogarithmic paper for source
yield teds.

(5) Plot of discharge vs time on the saisemilog plots of time vs drawdown for
proposed productioand observation wells. Plot distance vs drawdown (if 2 or
more observation wells are available).

(6) Plots of pregitation and temperature condits accurring before, during, and
after the esting, when appropriate.

(7)  Allraw data including drawden, discharge, and recovery.

(8) A final source protection aaalelineated on a USGS topographic map or other
base mags approved by the Secretary anclude raionale, calculations and
informaion specified in Appendix A, Subpart 3.3.6.2.

(9) Geologiccross sections and groundwatentour maps when data are dshble.

(10) Hydraulic information as requested on formewpded by the Secretary.

(11) Well Completion Report on Agency form.

(12) Calulations and tables of aquifer coefficients.

(13) Informaion as necessary to evaluatkether groundwater is under ttieect
influence of surface water. See Appendix A, Subpat.

() A source protectionlan, including a contingency plan, for emergs actions in cases of
loss of source use. See Subchapiet6.

4.1.1.6Step 6. Soure Protection Area Public Noti@ad Hearing

The Secreary shall give public notice of el proposedPublicwater source protection area by
publicaton in a newspaper of genericulation for the area contairg the proposed protection
area and by causing a noticelte posted in the clerk's offifor the rmunicipality containing the
propose area. The Secretary shall also give notice to landown#Ts the source protection
area and all appropriate officebf municipalities and state agencies. The Secretatly sha
provide an opportunity for witencomment or a public hearing, or bothnahe proposed area
before designating the area.

4.1.1.71ssuance of Source Permit

€)) Following the public comment period thecBetary will review a completeSaurce
Evaluation Report and write either a8ce Permit containing any required permit
conditions or detter of denial.

(b) If the Secretary finds there are agfitwal lands in th&ource Protection ¥&a which are
likely to affect the proposed sourget not likely to constitute a public healttazard, the
secretary shall require the applicant to ceiitifthe permit that the proped source will
be abandoned, paced or treated if it becomes contaminated by agriallagativities
conducted on thegaicultural lands.

(© A Source Permit shalie valid for a period of two years and may be renewed upon
written request of the appliotat the discretion of the Setary if the source is not
connected to the public waterstem.

(d)  Once the permitted seceis comected to the water system it dltakn become a
permitted c¢ompon e nnfrastrdcture, ane shalldbdéfeeencedsinyttet e mo s
wat er sgnittoOpedate. P
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4.2  Construction Permits
4.2.1 ApplicationRequirements

(@  An applicationfor a construction permit shall be made on an applicétion provided
by the Secretaryigned by the applicant, andaitbe accompanied by, but not limited to,
maps and detksd plans and specifications tietPublic water system prepared by or
under he direction of a Registered Professional Engineer, titherexceptions as
provided inParagraph 4.0.2

(b) Applications for permits to constru€ublic Non-Transient Non-Community and
Public Transient Non-Community water systems shall follow the regements as
described in Appendix A, Parts 11 and 12.

(© Applications for permits to cotrsict for Public Transient Non-Community water
systemsshall be made to tHerinking Wate and Groundwater Protecti@ivision.

422 Long Range Pl aepoand Engineero6s R

In addition to meeting applicable requirementshis tule, all newPublic Community and
Non-Transient Non-Community water systems shall submit a long range plan (inotut

not limited to manageriagpadty and financial capacity criteria. Sé@pendix B) and an
Engineer 6s Repor tparflRp &hishlprpaadrapdanust bA appr&veddy the
Secretry and a determination made that the system has demt@ustapacity in accordance
with Subchapter21-15 and other applicable requinents prior to issuance of a construction
permit.

4.2.3 Deviation from Approved Plans &pecifications

New water systesand modifications to water systems shall be construntadcordance with
the plans andpedfications approved by the Secretaryroposed deviations from the approved
plans or specificatios, operating units, the funatiing of water treatment processor proposed
change in the quality of the water todmivered must be submitted initing, except for minor
field changes, for ieew and approval. A construction permit shall be obthmreamended by
the Secretarydfore such changes are made.

42.4 Suspension and Revocation of Construction Permits

A construction permit may be suspled o revdked in accordance with Section &#2this rule.
4.2.5 Site Restrictions

To the extent @cticableno new or expanded wex systemor parts thereof, gt be located at a
site which:

(@ is subject to adveeseffects from potential sourcekamrntamindion;
(b) is subject to adversefetts from natural disasters; or
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(c) is located within tk floodplain of a 100 year flod@xcept for sources and watards).
4.2.6 Permit Conditions

Construction permits ssied under this rule may includei shall not be limited to, conditions

which:

€) limit the duration of the permit;

(b) require consuction in accordance with th@@roved plans;

(c) require obsesation of construction under the general supervisicen Registered
Professional Enginegr

(d) requre special studies or testing teaduate risk of contamination;

(e) state that the permig not transferable;

() requireoperation and maintenance mahuertified operator, and application for permit
to opeate before the system and/oraterationsand/or additions is placed in apéon;
and

(9) require submission of record drawingsoprio obtaining an Operating Peit.

4.2.7 Term of ConstructiofPermits

For Public Community, Public Non-Transient Non-Community, andDomestic Bottledwater
systens, a construction permit shall kelid for two years, and may be renewed at the discretion
of the Secretary.

4.2.8 Avoidance of Public Health Hazard oidk

A construction permit for RBublic water system shianot be issued or renewed if tBecretary
determines that operation of thesgem will constitute a public health hazard or publialtie
risk.

4.2.9 Public ServiceBoard

In cases where the Pubbervice Board has authority over a water system, ditbom of any
construction permissued will require that the applicant receia Certificate of Public Good
(CPG) from the Board pridb commencing any constructioin the event that the CPG remes
material modifications to the approved plans aretgjgations, the applicant musaeive an
amended construction permit frometisecretary before beginning construction.

Water systemander the jurisdiction of theublic Service Board are speciiien 30 V.S.A.,
8203(3), and are generally any systeot,municipally owned, which selisaterto ore or more
users. Applicants areneouraged to contact the clerk of the Public Service @Bfmaradditional
information.

An applicant for a constructioreqit under this rule is responsible for timely applicatto the
Public Service Board fdts approval of the proposed water systendats rates.
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Subchapter 21-5 OPERATING PERMITS

Introduction

This subchapterpplies to:

(a)
(b)
(©)
(d)

5.1

Public Community water systems;

Public NonTransient Non-Community wate sydems;
Public Transient Non-Community water systemand
DomesticBottled water systems

Prohibitions

No person shall ecaluct, controlmana@, operate or maintainRublic water sytem without
first receivingfrom the Secretary an operating permit

5.2

Posting of Permit

Thewater supplier shall post tloerrent and validperating permiin a conspicuous pte at the
Public water system headquartersRarblic water system &ament plant.

5.3

53.1

5.3.2

5.3.3

Operating Permits

Application for an opetang permit shdlbe submitted to the Secregasigned by th
owner and shall coain such information as may be requested by the egte enable
him or her to detrmine whethethe facility and its operation will comply with this rule.

(@)  Application for an operatg permit for aPublic watersystem shall benade at
least 30 daybefore the actual operation of tRablic water systm is to begin.

(b) In the evenof an intendd change, or an actual change, in the ownership of a
Public water systema written appliation for an operating pernshall be made
by the prospective owmet least 30 days before the proposed change alactu
change, and here applicablenotificationshall be made to thBublic Service
Board (see Secti@®.2.9and 3.6abowe).

(c) Applications for newPublic water sytems shall inclde appropriate
documetration to verify compliance with the constructionmpérconditions or
the water sytem.

An operating permit shall be valid for the period of time specified in ¢énempand may
beamended by th8ecretary to include new standards or requirements.

A Public water ystem operating permit shall gribe issued orenewed upon a finding
by the Secretary, included in the permit that apen of the sy'em will comply with this
Rule and will not onstitute a public health hazard or significantlmubealth risk. Such
finding shall be based on a reviefsthe applcation and other applicable information.
The Secretary may exempublic water systems, gportions of those systems, igh
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5.3.4

5.4

5.5

were in exigence prior to September 24, 1992, and which dgpos¢ asignificantpublic
health risk, from Appendix Aequirements.

The owner shall be the applicant for an operating permit
(Reseved)

Conditions

Public water sygtem operating permitssued under tkirule may inlude, but shalhotbe
limited to, conditions which:

(@)

(b)

(©)

(d)

(€)

(f)

Require the consiction, instalhtion, operation and mainteree ofany purification,
disinfection or other water processing or treatment fgdiitaccordance with this rule;

Require notificdion of the chaaceristics of the water provided by the system to the
pulic by letter, motice or other means deemeagpeopiate by the Secretary in accordance
with Subchapter 210 of this rule;

Limit the number of connections to thesgeem where thwater systemsi rot suitable to

serve future connections; factors limgithe number afonnections to the system yna

include, but shall not be limited to:

(2) Inadequate water quantity to meet thendad ofthe water system as
determinedy the Secretg, in accordane with Appendix A of this rule;

(2) A water system operaiy without a pemitted water source; or

3) Repeatd MCL violations.

Limit maximum and daily output of the system or source.

The maimum daily output and averageity output ofthe system oraurce shall be
determined by the Secretary during the seyrermitting pocess in accordance with Part
3 of Appendix A. Factors limiting the maximum and daily output of the systemuoceso
may include, but shall not be lir@d to:

(1) type of source;

2 safe yield;

3) potential or actual sources of contantioa;

(4)  constuction limitations; or

(5) interference problems.

Require the development and submission to the Secretarpngrange plan for
expansion, capd improvementnd future senge area including items contained in
Appendix B.

Contain any additnal conditions, requirementschelules, restrictions, monitoring or

testing programs which are deemed necegsaagsire compliance with this ruler ¢o
prevent rsk to public halth.
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(9) Require thesubmission ofepors on theattairment of milestoas established within the
pemit to the Secretary within fifteen (15) days after the required completion d#te of
milestone, signifying it has beetianed. If the milestone hasotbeen attained, the
submissiorshall document the reas®for norattanment and shall request initmg
that the Secretargmendthe permit. The Secretary shall review the perniit r@asos
given for nonattainment andhay amendhe permit or procedwith enforcement action
against thé®ublic water system

(h) Require he development, submissionttee Saetary, and implementation of a water
conservation plan as outlined in ApplenB.

) Require the development,lsuission to tk Secretary, andnplementation of a Source
Protection Plan as outlined 8ubchapter 216.

0) Require the paymenf pernmit fees.
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Subchapter 21-6 DRINKING WATER QUALITY
REQUIREMENTS

Introduct ion

This subchpter applies to:

(a)
(b)
(©)
(d)
6.1

6.1.1

6.1.2

Public Community water systems;

Public Non-Transient NonrCommunity (NTNC) wate sysemns;
Public Transient Non-Community (TNC) water systemsnd
Domesticand Imported Bottled water syptems

General Requrements

Public water systems (except as pised ky Subsection 6.1.4) shall cqy with the
maximum contaminant levels (MCLs), maximum residual disinfed&rdls (MRDLS),
monitoring equirements, routine samipg ard repeasanpling requirements, treatment
techniques, reporting requirements andlunotification requirements for
microbiological inorganic chemical, organic chemical, radiological, and fiistion
byproduct contamindsa established in this bohapte, Subchater 21-11, and in 40 CFR,
Parts 141 and 143. The monitoring requirementhis subchaptesind Subchaptet1-11
areminimums.  Additional monitoring may be reqeid by the Secretary tosure
protection of public health and welfare. \&faduppliers a& encouraged to comply with
Maximum Contaminant Level Goals where they hlbgen established (see Section
6.14). The Seretay may grant exemptions to the requiradnitoring forPublic water
systems which purchase their source water frdmergpermittedsystems.

Samples requirenh this subchapter shall be collectednsported, and analyzed

according tanethods pprovel by the Vermont Commissioner of HealthP A 6 s

approved test ethods in 40 CFR Part 144nd themethodsdentifiedin Section 617.

The analyses shall be done only by Wemont Department of Healthboratory or by

other laboratoriesertified by the Vermont Department of Health, extépat

(@)  turbidity, chlorne, daily fluoridemonitoring, corrosion contrahemicals, color,
specific conductance, temperature, residdiginfectant concentratiomyd pH as
required by this subchamt may be testéby certified water system operators

(b) Imported Bottled watersystems locatkin the United States may sulimesults
from laborateies inside that United States tlzaie certified by the primacygant
for the EPA Public Water SysteSupervision Rygram in that state or accredited
by astate or an authority recognizéy the Natioal Environmental Laboratory
Accreditation Program; docated outside the United Statesynsaibmit results
from laboratoies outside the United States thia certified ly the appropriate
national, regionabr provincial governing agenand

(© Analysis of sampletaken incomgdiance with Section 6.18 shallonly be
conducted by labataies thathave ben certified bythe VermontDepartment of
Healh to andyze sample$or PFHxS PFHpA, PENA, PFOS, ad PFOApursuant
to EPAMethod537.1, or an alternative methoduthorized by thé&ecretary

Page33



Vermont Water Supply Rule

6.1.3

6.1.4

6.1.5

6.1.6

6.17

6.1.8

6.18

pursuanto Sectior6.17.2 andto report resultatthe minimumreporting level of
0.000002 mg/L

Approvedanaltical requiremats for contaminantareestablished in 40 CFR, Part 141
exceptthe aprovedanalytical requiremerstfor PFHxS, PHpA, PFNA, PFOS, and

PFOA which is established in Sectiof.17. The Vernmont Commissioneof Health, with
theconcurrene ofthe US Environrantal Protection Agency, may approve any alternate
analytcal techniquevhichis substantially equiveht in both pecision and accuracy to
anymethod pecified in40 CFR, Part 14&r Secton 6.17.

Public water systemsexceptimport ed Bottled watersystemsshall comply wih the
samping requirements established indlsecton and in 40 CFR, Part 141 unless
waiver has been grantea writing by the Scretary. Waiver of sampling requirements
may be for specified contamants and nay bebased on éSource Protection Planhich
includes a vulnerability assessment, acaptillity assessment, and the analyticesults
of previous samphg and waiers wil be consistent with the waiver criteria sgdesd in
40 CFR Parts 144and 142.

Public water systemsexceptimported Bottled water systemsre requiredd samje
ard report on source water quality astpairthe Source Permit pcess in Apgendix A
Part 3.

Community and Non-Transient Non-Community and Domestic Bottledwater
systemsshal monitorfor the contaminants as notaudTables 61 and 6-2 of this ction
Transient Non-Community water systemshallmonitor for the ontaminantslisted in
Tables A115 and AL1-6 in Appendix A, Part1.

Notwithstandinghe reference tofall Public water systentsor fipublic water sgtem® in
Sections.2, 6.3, and6.5through6.11, Secions 6.2, 6.3, and.5 through 6.110 not
apply to Imported Bottled wate systems. Sulchapter21-11 establishethe monitoring
requiremerg for Imported Bottled watersystems

When appying Sectiongo 6.6, 68, 6.9,and6.10 to Domestc Bottled watersystemsthe
samplinglocation offientry point to the distributionsystend shallmeanthe following
locations locatiors representative ofachsource prior to treatmeandfrom each
finishedbottled water product type and page sze.

When appying Sectiondo 6.2, 6.3,and6.5through6.12 to DomesticBottled water

systans samplingshall be at thérequency and number of saplesidentified in Tables-
2.
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6.2

6.2.1

6.2.2

Filt ration and Disinfection of Surface Waters and Groundwater Under the Direct
Influence of SurfaceWaters

All Public watersystems using surface water sourcesi @moundwagr sourcesinder the
direct influence of surface watésee definition in 4CFR §141.2) must complwith the
provisionsof 40 CFR, Part 141, Subpét, Filtration andDisinfection.

Waivers @ the requirerents d this section may be granted the Secretry, in
acordance withlte provisions of Subsectidh2.2.

The requiements of Subsection 8.1, to filtersurfae water sources and grourater
sources uner the directinfluence of srface watermay bewaived by the Secretary, after
a review caducted imaccordance witthe provisions of 40 CFR141.71, Criteria for
Avoiding Filtration, and D V.S.A. Chapte56,as amended.

6.2.2.1The Serefary shall reiew each apptation for aconstruction gant under 10 V.S.A.,

81624 to determie whethethe projecualifies foran avoidance of filtratiowaiver and
shall notifythe applicant of the reglts of that reiew. The applicant shall be affded the
opporunity to submi informationin support ofa positive finding. Criteria for evalation
unde this subsction shall ot prohibit human activity whin the watershed ohesouce,
provided thasuch human aistity does not constitute a pubhealth hazardr a
significant public heath risk.

6.22.2 The Secretary shall grant an avante of fitration waver to aPublic water system when

an applcant demonstrates théetwater system has ag@ven record oflelivering
adequate quantities ofean and safdrinking water and that adgiate protectdn of the
surface water source is ormagnbe ass@d. An apficant under lis section should contact
the Drinking Water and Giurdweater ProtectiorDivision for guidance onthe
demonstrations requiten this sectio.

6.2.2.3Public water sytems must comly with 40 CFR, 8141.71(a) for bactigoliform

concentratns; 40 CFR, #1.71(a)(2) for turbidityand with the provisionsf 40 CFR,
8141.71(b) fo site-specificcondtions, in order to avoid #filtration reqlirements of
Subsection 6.2.

6.2.2.4If the Secretary denies an applicatimn avoidance from tke requiremento filter surface

6.2.3

water, theowner of the water sysinmayappeal the decish to the WateResouces
Board within 30 daysfosuch decision.

All Public water sysems using a goundwater source and any new propogeoundwate
sources mast obtain a eermination by the Secretaas to whether the gradwate
source is undethe direct inflenceof surface water.

The Secetary, when makmg the deterrmation undertiis subsectionwill use the criteria

established wter the preisions of40 CFR, §142.8 (b)(2)(i)(B) as set out idppendix
A, Subpart 3.4
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All water systems usg groundwatesource shall provide the Secreganformation
necessary to dermine whethea source isunder the direct influence of surfaceater.

6.3 Enhanced Rltration and Disinfection

Public water systems #Ht usesurface water or groundveatunder the diectinfluenceof surface
water and serve 0,000 people or more shall comply withe provisons of 40CFR, Part 141,
Subpart R Enhanced Filtréion and Disinfection SeeSubsection 7.9 for @mposite Correwon
Program requirements.

All Public water systmsthat use grface water oground watethatis under the direct influence
of surface weer shall omply with theprovisions of 40 CFR, Subgall Sections 141.560671

and Subpart W Section$41.700723. The pupose of the Long Term 2 Eaiced Surface Wer
Treatmen{LT2) rule isto reduce disase incidence associated with Cryptasjgium andother
pathogenic microoganisms in drinking water.

6.4  Disinfectant and Disinfection Byproduct Monitoring Requirementsand Treatment
Requirementsfor Control of Disinfection Byproduct Precursors.

Public Community and Non-Transient Non-Community water systemsvhich add a cemical
disinfectant to the vater in any part of the drinking watéreatmenprocess shibhcomply with the
provisions of 40 CFR, &t 141, Subpart Secton 141130135 Disinfedant Residuals,
Disinfection Byproducts, and Digection Byprodict Precursors

The Stage DisinfectionByproduct (DBP) rule applies t8ublic Community and Non
Transient NonCommunity water systems thatld and/or deliver wateéhd is treated with a
primary or residal dsinfectant other than ultvéolet light. Tresesystems sall comply wit the
provisions of 40 CFR Part 141, Subpart U Seat141.600605 and Supart V Sectiorl41.620
629. The Stage 2 DBrule builds upon eagr rules that addresselisinfection byrodcts to
improve drinking watequality and povide additiomal public heah protectionfrom disinfection
byproducts.

6.5 Lead and Coppe

All Public watersystemsexceptDomestic Bdtl ed water systemsshall comply wih the
provisions of 40 CFR, Pat#1, Subpat |, Control of Led and Copperincluding 84180-91.

6.6  Bacteriological Monitoring Requirements
6.6.1 All Public water systems shallotlect total cdiform samples at sites which are
representate of water throghout the distribution sysmaccording to a written

sampling plan and rationale which includes a mapf the water sgtem. Theselans are
subject to the Seetary's approval.
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6.6.2

6.6.3

6.6.4

6.7

6.7.1

6.7.2

6.8

6.8.1

6.9

All Public water systems shall condualidorm samplirg in accordance wh 40 CFR,
§141.21, Colifom Sampling.

If a Public water systm is not in serviceyearround, henthe Public water systenshall
conduct coliform sammg prior to servicestartup. However, thePublic water system
shdl conduct he sampling no merthan 10 days prior to somencement of startip.

All Public water systemshatuse groundwat, except pubt water systms that combine
all of ther ground water wittsurfaceor with ground water under the direcflinence of
surface water prioto treatment underubpat H, must comply witithe provisions of tle
Ground Water Rul&0 CFR Subpar$, Sections 14.403141.405 For the purposes of
thissibpart, thgnr osyddfiinedrma®any psblic water systeneeting ths
applicability $atement, including consetive systems receiving fisiied ground wéer.

The fecal ndicator for # public watersystems in ¥rmont shall be E.coli
Turbidity Monitor ing Requirements

All Public water systems sHaheet the turbidity monitang requiremets of 40 CFR,
Sectios 141.22 and41.74.

A monthly tubidity monitoring report séill be submitted tohe Secretary whin ten days
after the end of #eamonth (SeeSubchapter 29).

Inorganic Chemical Monitoring Requirements

All Public water systems shall conducbirganic chemical momdring in accodance
with 40 CFR 8141.23norganic Chemicd Sampling and Angtical Requirements
Comgiance with the MCL for aranic shall bedetermined by the métods describeth
40 CFR 14123.

Organic Monitoring Requirements

All Public water ystems shdlconduct eganic qiemical monitoringn accadance with 40 CFR
8141.24 Organic Chentgal, Sampling and Argtical Requiements

6.10

Radionuclide Monitoring Requirements

All Public watersystems shk conductradionudide monitoring in accordecewith 40 CFR,
§141.26 Monitoring Frequercy for Radioactiviy in Community water systeis

6.11

Recycle Provisions

All Public wate systems using siace water sarces and groundwater sources urttie dired
influence of suidce water (see definitian 40 CFR, 8141.2) must cqoty with the povisions of
40 CFR,Part 141, Subgt H, RecycleProvisions
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6.12 Maximum Contaminant Levels

The Maximum Contamiant Levels and Maximum Rielsial Disinfectant Levels 40 CFR Part
141 are adopted herei The Secrety, with theconcurrence athe Vermont Commissionef o
Health, has estalslheda more stingent MCL for uranium (listed ifade 6-1) than published in

40 CFR, Part 141The Secetary has also adopted thermont Depaimento f He a llth h 6 s

Advisory for Nickel as @ MCL andthe Vermont Department of Hedlis HealthAdvisory for
five per- and polyfluoroalkyl substancg®FHxS, PFHpA, PFNA, PFOS, and PRQas a
cumulative(sum ofall 5 amalyteresuts) MCL.

Table 61 summarizes the ctaminants andhe maximum contaminant el (MCL) and
maximum esidual dsinfectant evel (MRDL) standards wich apply toPublic watersystems If
any discrepancy existetween the values in Tab&1, with the exeption ofnickel, uranium
PFHxS, PHpA, PFNA, PFOS, and PFOA andthe referencedections in 40 CR, Part 141,he
MCLs in 40 CFR Part 141 shahpply.

Table 61 also summazesthe maximum contaminargvVel goals (MCLG) and thmaxmum
residud disinfecton level goals (MRDIG) which apply to Public water systems If any
discrepany exists betweethe values imable 61, withthe exception bnickel, andthe
referenced seidnsin 40 CFR, Part 141, ttdCLGs and MRDLGsn 40 CFR Part 141shal

apply.

The provisions of 40 ER, §142.63prohibiting vanances and exemptions frometiMCL for
total wliform, is adpted herein.
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Table 61 - CONTAMINANT STAN DARDS

CONTAMINANT STANDARD MCL MCLG or Initial
or MRDL as roted MRDLG (as Source
(mg/l uriess noted) Testing
otherwise notd)* Requied
1. Microbiolo gical MCL MCL G
A. Total coliform bacteria | Test for absene or Zero (incuding | Yes
presence in the fecal oliforms
sanples collected: andEscherchia
1. For sysems | coli
which collect
40 or nore
per monthno
more than
5.0% shall be
posiive; and
2. For sygems
which collect
fewer than 40
sample per
month no
more than 1
sanple shall
be posiive.
B. Fecal Colifoam or Any fecal coliform See ttal Yes
Escherichia col(E. cdli) | posiive repeat coliform
repeatsanples sample o E. ooli- bacteria

positive repeat
sample, or antotal
coliform-positive
repeat sample
following a fecal
coliform-positiveor
E. colipositive
routine sample
constitutes aiolation
of the MCL for taal
coliform. For
purpose®f the public
notification
requiremerts in40
CFR, 8141.32, this is
a violaion that may
posean acute ris to
health.
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CONTAMINANT STANDARD MCL MCLG or Initial
or MRDL as roted MRDLG (as Source
(mg/l uriess noted) Testing
otherwise note)* Requied
Giardia lamblia zero Only if
MPA
testing
requred
Viruses zero No
Legionella zerno No
Cryptosporidium zero Only if
MPA
teding
required
2. Turbidity Yes
A. Unfiltered systems See 40 CFR, 811.13 | ---
required tanstall
filtration
B. Unfiltered systmsthat | See 40 CFR8141.71 | ---
have been granted
appoval for avoiding
filtration
C. Conventioml, Direct, See40 CFR, 8141.73 ---
Slow Sand,
Diatomaceous earth
filtration and aher
filtration technologies
3. Primary Inorganic MCL MCL G
Chemicals
Arsenic 0.010 mg/I zero Yes
Asbestos 7 million fibersfiter | 7 million No
(longerthan 10 uny | fibersliter
(longe thanl0
um)
Barium 2 mgl/l 2 mgl/l Yes
Cadmium 0.005 mg/I 0.005 mg/l Yes
Chromium 0.1 mgl 0.1 mg/l Yes
Copper 1.3mg/I (Action 1.3mgll Yes
Level)
Fluoride 4.0 mgl 4.0 mg/l Yes
Lead 0.015mg/l (Action zero Yes

Level)
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CONTAMINANT STANDARD MCL MCLG or Initial
or MRDL as roted MRDLG (as Source
(mg/l uriess noted) Testing
otherwise note)* Requied
Mercury 0.002 ny/I 0.002 mdl Yes
Nitrate 10.0 (as Nitrogen) 10mg/l (as Yes
Nitrogen)
Nitrite 1.0 (asNitrogen) 1 mg/l(as Yes
Nitrogen)
Total nitrate & nitrite 10.0(as Nitrogen) 10 mg/l (as Yes
Notrogen)
Selenium 0.05 no/l 0.05 mg/l Yes
Antimony 0.006 mg/I 0.006 ny/l Yes
Beryllium 0.004mg/ 0.004 mg/l Yes
Cyanide (adree cyanide) | 0.2mg/l 0.2 mg! Yes
Nickel 0.1mg/l 0.1 mg/l Yes
Thallium 0.002 mg/I 0.0005mgl/l Yes
4. Disinfection By- MCL MCLG
products
Bromodichloromethane Sum of all No
Dibromochbromethane concentrationsTotal
Tribromethane Trihalomehanes): zero
(Bromdorm) 0.080 ny/I 0.06 ny/l
Trichloromehane zero
(Chloroformy (|-
Monochloroacet acid | Sum of all No
Dichloroacetic acid coneentrations zero
Trichloroacetic acid (Haloaceticacids 0.3 mg/l
Monobranoecetic acid | (five) HAAS5): 0.060 | ---
Dibromoaceticacid mg/I
Bromate (systesitreating | 0.010 mg/I zero No
with ozone)
Chlorite (systems #ating 1.0 mg/I 0.8mg/l No
with chlorine dioxde)
5. Disinfectant residuals | MRDL MRDLG
Chlorine 4.0 mg/l (as Ci) 4 mg/l(as G2) | No
Chloramires 4.0 mg/l @sCly) 4 mg/l(asCl2) | No
Chlorine Dioxide 0.8mgl/l (as Ci) 0.8mgll (as No
Clo)
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CONTAMINANT STANDARD MCL MCLG or Initial
or MRDL as roted MRDLG (as Source
(mg/l uriess noted) Testing
otherwise note)* Requied
6. Volatile Organic MCL MCLG
Chemicals
Vinyl Chloride 0.002 nu/l zero Yes
Benzene 0.005 mgV zero Yes
Carbon Tetrachloride 0.005 mg/I Zeo Yes
1,2-Dichloroethane 0.005mg/I Zero Yes
Trichloroethylae 0.005 mg/I zero Yes
paraDichlorobenzene 0.075 mg/I 0.075 ng/l Yes
1,1-Dichlorethylene 0.007 mg/I 0.007 mg/l Yes
1,1,%Trichloroettane 0.2 mgl 0.2mg/l Yes
cis-1,2-Dichloroethylene 0.07mg/I 0.07 mg/l Yes
1,2-Dichloropropane 0.005 ny/l zero Yes
Ethylbenzene 0.7mgll 0.7 mg/l Yes
Monochlorobenzene 0.1 mg/l 0.1 mg/l Yes
o-Dichloroberzere 0.6 mg/l 0.6 mg/l Yes
Styrene 0.1 mg/l 0.1mg/l Yes
Tetrachloroghylene 0.005 mg/I zero Yes
Toluene 1 mgl/l 1 mgl/l Yes
transl1,2-Dichloroethyle® | 0. 1 mg/l 0.1mg/l Yes
Xylenes (total) 10 mgl 10 mg/I Yes
Dichloromethane 0.005 mg/I zero Yes
1,24-Trichlorobenzee 0.07 mg/l 0.07 mg/l Yes
1,12-Trichloroethane 0.005mgl 0.003 mg/l Yes
7. Synthetic Organic MCL MCLG
Chemicds
Alachlor 0.002 mgl zero Yes
Atrazine 0.003 mgl 0.003 mg/l Yes
Carbofuran 0.04 mg/I 0.04 mgf Yes
Chlordane 0.002 mgV zero Yes
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CONTAMINANT STANDARD MCL MCLG or Initial
or MRDL as roted MRDLG (as Source
(mg/l uriess noted) Testing
otherwise note)* Requied
Dibromochloropopane 0.0002 mg/l y4=1 (0] No
2,4D 0.07mg/l 0.07 mg/l Yes
Ethylene Dibromide 0.00005 mg/l zeml Yes only fa
groundwater
souces
Heptachlor 0.0004 mg/l zeo Yes
HeptachlorEpoxide 0.0002 mg/l zero Yes
Lindane 0.0002 mg/l 0.00@ nyg/l Yes
Methoxychlor 0.04 mg/I 0.04 mg/l Yes
Polychlainatedbiphenols | 0.0005 mg/I zero Yes
Pentablorophenol 0.001mg/I zero Yes
Toxaphene 0.003mg/! zero Yes
2,4,5TP Silvex 0.05 mg/I 0.05 nyg/l Yes
Benzo[a]pyrene 0.0002mg/I zero Yes
Dalapon 0.2 my/l 0.2 mg/l No
Di(2-ethylhexyl) adipate 0.4mg/l 0.4mgl/l Yes
Di(2-ethylhexyl) phthalate | 0.006 mgV zero Yes
Dinoseb 0.007 mg/I 0.007 mg/l Yes
Diquat 0.02 mg/I 0.02 mg/l No
Endothall 0.1 mg/l 0.1 mg/l No
Endrin 0.002 mgV 0.002 mg/l Yes
Glyphosae 0.7 mgl/l 0.05mg/l No
Hexachlorobenzene 0.00L mg/I zemn Yes
Hexachorocyclopentadiene| 0.05 mg/I 0.06 mg/I Yes
Oxamyt (Vydate) 0.2mg/l 0.2 mg/l Yes
Picloram 0.5mg/I 0.5 mg/l Yes
Simazine 0.004 mg/l 0.004 mg/l Yes
2,3,7,8TCDD (Dioxin) 3x 108 myl zero No
8. Radionuclides MCL MCLG
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CONTAMINANT STANDARD MCL MCLG or Initial
or MRDL as roted MRDLG (as Source
(mg/l uriess noted) Testing
otherwise note)* Requied
Gross AphaPartide 15 pCil/l zeo Yes
Activity (including radium
226 but excludig radon and
uranum)
CombinedRadium226and | 5 pCi/l? zero Yes
Radium228
Uranium 20 ug/l zero Yes
Betaparticle and photon | An annual dse zero No
radioactivity from man equivdent to the btal
made Radiouclides body or any internal
organ geater tham
millirem/year
(mrem/yeary
Gross Beta Alivity! 50 pCil No
Tritium? 20,000 pCi/l No
Strontum-90* 8 pCi/P No
8. Treatment Technique MCLG
Acrylamide zero No
Epichlorohydrin zero No
9. Per- and Cumulative MCL MCLG
polyfluoroalkyl
substance (PFAS)
Perfluorohexansulfonic 0.000@0 mg/1® zero Yes
acid (PFHxS)
Perfluoroheptaoic acid 0.000020 mgA® zero Yes
(PFHpA)
Perfluoronananoic acid 0.00@20 mg/I® zero Yes
(PENA)
Perfluorooctanesulfonic acid 0.000020 mg/I° zero Yes
(PFCB)
Pefluorooctanoic ad 0.00@20 mg/l® zero Yes
(PFOA)

* The conver®n from mg/l to ug/l is 1 md#1000 ug/l. As an examplemg/l is equal to 5000ug/l.
The conversion from mg/l to ngjbpt) is 1 g/l =1,000,000 ng/(ppt). As an exampled.000@0 mg/l is 20
ng/l. 20 ng/lis equivalento 20 ppt

1 Public Commurty Water Systems designated byet&ecretary as vulnerablenug sanple for this
contanminant

2 Thecombined radiur26 and radium228value is determined by thel@dition of the resultsfahe
andysis for radium-226 and radim 228.
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6.13

(@)

3 See 40 CFR 8141.66(&r cdculation of the MCL.

4 Averageannual concentratn assuned toproduce a to#l body or ogan dosesf 4 mrem/yr. For tritium the
critical organ is totabody. See 40 CFR §14%6.6

5 Average annual comntration assued to poduce a total body amrgandoses o4 mrem/yr. For stntium-
90 the critical orgnis baxe marow. See 40CFR §141.66.

6 The MCLis 0.000020 mg/L for any @mbinationof these PFASPFOA, PFOS PFHxXS, PFHpA, and

PRNA.

Table6-27 DOMESTIC BOTTLED WATER MONITORING REQUI REMENTS

Category of Sampling Number of Samples
Contaminant® Frequency

Source Product
Microbiological
Total Coliform Monthly® 1 4
Heterotroplc Plate @unt | Monthly® 1 4
(HPC)
Primarylnorganic 3 Years 1 1
Chemicas (including lead
and cqper)
Volatile Organc Chemicals| 3 Yeas 1 1
SyntheticOrganic 3 Years 1 1
Chemcds
Per- and polyflugoalky!l See§ 618
substance(PFAS)
RadionuclidesGross 3 Years 1 1
Alpha, Comlned Radim
226 & 228, and Uranium

Disinfectan By-prodwcts | Accordingto 40 CFR, Part 141, SubparL
andDisinfectart Resdual

@) SeeTable 61 for a detailedist of contaminaits and asod¢ated MCLs and
MRDLs.
@) If bottling doesnot ocarr monthly, a lettermust be submitted in place of the

montHy sampleto avod receivng a monitoring violation.
SecondaryStandards

All new Public Community, Domestic Bottled, andPublic Non-Transient Non-
Community water systems shall initigllmonitor for thecontaminantgontaned in
Table 63 except br Aluminum, Copper, Fluoride, Foaming Agents, Si\ieufate, and
Zinc. Proposed watesystens with contaminants exeeding thesevaluesmay berequired
to treat or abandon thewsce, at the digeton of the Secretary.
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(b) Existing Public Community, DomesticBottled, andPublic Non-Transient Non-
Community water systes may be required tanonitorandcomply with the Secoday
Standards comtned in 40 CRR, Part 143vhenthe Secreary determineshatmonitoring
and compliancas necessaryotprotectpublic welfare Whenmonitoringis required, lhe
monitaring shallbe conductedat every entry pointto thewater systents distribution
system. Table 63 summarizes thesecondarygontamnants and the ahdards widh
apply toPublic Community, Domestic Bottled, andPublic Non-Transient Non-
Community water ystems. If any discrepang exists between the values ihable 63
with the exception of sodium anduaninum and the referendesectios in 40 CFR, Part
143, then the standarslin 40 CFR, Bit 143 shall apply.

Table 6-3
SECONDARY CONTAM INANT STANDARDS
INITIAL SOURCETESTING
CONTAMINANT STANDARD | REQUIRED?
Aluminum 0.2 ng/l | No
Chloride 250 mg/l| Yes
Color 15 color units| Yes
Copper 1.0 mg/L| Yes as Primary Cdaminant
Non-corrosive
o (between +0.5 and0.5 Langelier
Corrosivity Sauration Index)| YE€S
Fluoride 2.0 mdL | Yes as Pmary Contaminant
Foaming Agerd 0.5 mg/l| No
Iron 0.3 mg/l| Yes
Manganese 0.05 ng/l | Yes
Odor 3 thresholdodornumber| Yes
pH 6.51 85| Yes
Silver 0.1 mg/l| No
Sodium 250mg/l | Yes
Sulfate 250mg/l | No
Totd dislved sbids (TDS) 500 mg/l| Yes
Zinc 5 mgdl | No
(© Existing Public Community andNon-Tr ansient NonrCommunity watersystensshall

monitor for Iron &ad Manganese once every thigearsat everyentry pointto the
distribution systemMore frequentmonitoringmay berequired when the Secretary
determines it imiecessaryatprotectpublic welfare or to ensue the efficacy of
contaminant treatert techniqus.
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(d)  Additional monitoring requiremnt forPublic Transient Non-Community water
systens are contained in Appendix A Pad.

6.14 Maximum Contaminant Level Goals (MCLGS)

The Maximum Contanmant Level GoalsMCLGSs) contained in 4CFRPart 141are heein
adoptedsee Tablé-1 and Rction 6.12) The MCLGs in theafererted sections of 40kR
Part 141 shall apphhtoughott theentire Public water ystem.

A maximum contaminant level goal shihserve as the fsts for design for anproposed
treatment nits using best availade techndogy on existing water systemsdasouces. Maximum
contamnant level goals shall see as he bais for design for newPublic watersystems. Whee
feasiblenewsources shall meataximum contaminant (el goals without gatnent.

6.15 Health Advisories

For contaminants whitmay be detected inRublic water systemfor which MCLs orMCLGs
have ot been adopte, and the VermonhCommissioner oHealth has establishesdVermont
Health Adrisory Level for it, the Secretay may adopt the Advisory Level as MCL or MCLG.

6.16 Treatment Techniques

6.16.1 All Public water sysemsshall complywith the acrylamile and epichlorohydrin
provisions of 40 CR, Pat 141, Subpart KJTreatmer Techniques.

6.17 Per- and Polyfluoroalkyl SubstancesAnalytical Requirements

6.17.1 The Scretry gpproves thefollowing analytial requiremens for PFHXS, PFHR,
PFNA, PFOS, ad PFOA samples

6.17.2 Sample collectiorshall be conductegurswantto EPA Method 37.1 or shall be
conducedpursiwant toa subsequentlgevelopedEPA-approved method for monitoring
PFAS compundsin drinking waterthatthe Secetaryauthorizsin writing for use by
water sysms

6.173 Data shalbereported to th@earest 0000001 mg/L.

6.18 Per- and Polyfluoroalky| SubstancesMonit oring Requirements

6.18.1 Except as preided in Section 68.3, Public Community, Non-Transient Non-
Community, and DomesticBottled wate sysens shal conductsampling folPFHXS,

PFHpA, PNA, PFOS,and PFOAIn accordancevith this ectionto ddermine
compliancewith the maximumcontaminant levels.
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6.182 The Secretary may requirPublic Transient Non-Community water systens to conduct
sampling for PRHXS, PFHpA, PENAPFOS and PFOAIn acordance with this section
whencontaninationis known orsuspected of &ng presert to ensue piotection d public
health ad welfare

6.18.3 Public water sygems exceptDomesticor Imported Bottled watersystemsandPublic
water systems that cross statendernationaboundariesthat donot have their own
source are not required to monitor RIFHxS, PFHpA, PRA, PFOS,and PFOA

6.184 Sampling sites fioentry pointmonitoring for per- andpolyfluoroaky| substances

(1) Public watersystemsexceptDomesticBottled water systemshalltake aminimum o
onesanple at eery enty pointto the distribtion system wilich is repregntative of each
sourceaftertreatment

a. If a system draws water frormore than ore source and the sourca® combined
beforedistribution,for that sampling sitthesygemshall sanple at an entry point
to the dstribution system wherewater is representativef all sourcesupplying
the entry point

(2) DomesticBottled water systems shathke a minimum bone sample dbcatiors
representative oéachsource prior to tratmentandone samplérom eacd finished
bottled water prduct type anghadkage size.

(3) Composite saaplingamongmultiple entry poins to the distribution systemshal not be
used

6.185 Frequencyand timingof entry pointmonitoring for per- andpolyfluoroaky| substances
(1) Systems shall take onaraple annuallyat each samling siteidentified in Section 6.18 4.

(2) If annual manitoring resuts indicateno concentratiorabove tle repoting level of any
combination oPFHXS, PFHpAPFNA,PFOS,andPFOAat asamgding siteidentified in
Section 6.18 .4, thensamplingshall bedecresedto every thee yearqi.e., triennal
sanpling) at that sampling sie.

(3) If two consecutive triennlianonitoling results inédcateno concentratiorabovethe
reportinglevel of any comination of PFHxS, PFH@, PFNA, PFOS,ard PFOA at a
samping siteidertified in Sction 6.18.4, then samphg shdl be decreasedo every six
yearsatthat sampling site

(4) If any sampling resultsdicate a concentration abo¥6 ng/l of any combination o
PFHxS, PFHpAPFNA, PFOS,andPFOAata samplingsite identified inSection 6.18.4,
then samling shal beincreasedo quarery atthatsamplingsite, beginning in tle next
quarter
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(5) If four consecutivejuarterlymonitoring resultslemonstrat¢hatconcentrationsare at or
below 15ng/ of any combinatiorof PFHXS,PFHpPA, PFNA, PFOS andPFOAat a
samplng site identified in Sction 6.18.4, thenmonitoring shallbe dereasedto annualat
that sampling site

(6) If ananalytefound in asampleis presentn thefield blank at a concentration greater than
thereportinglevel, then all saples collecteavith the field blark are invalid andghdl be
recollected

(7) If anysamplingresultsindicate a concentration abo26 ng/l of any combination of
PFHxS, PFHpAPFNA, PFOS,andPFOA at any samplingsite, anadditional
confirmation sampke shdl becollededfrom that samplirg site as soonas possible after
the initial sample but no later tha 10 business dayafter reeipt ofthelab reportby the
system

a. Eachconfirmationsample shall be accompaniegafield blark and atrip
blanksuppledby the baatoty at which the onfirmation sample will be
analyzed

b. Theconfrmation sampleshallbe anajzed by thesameanalytical labas was
used for the aginal sampeé.

c. If re-collection ofthe initial sampe is required ptsuant to Seabn 6.18.5(6),
aconfirmation sampldased ortha invalid initial sample is not required.

d. Complian@ with theMCL shallbedetermined prsuant to $ction 6.B.6.

e. TheSecretary may waiviherequiremento take a confirmation sgrte
duringquarterlysamping subsequernb a samfing eventwhen the systemis
outof compliancewith the MCL forPFHXS, PFHpA PFNA,PFOS,and
PFOA

(8) Composite samplinghall rot be usedor confirmation samples
6.18.6 Determindion of compliancewith the MCL for per- andpolyfluorodkyl substances

(1) A systemis out of compliancevith the MCL for PFHxS, PFHpAPFNA,PFOS,and
PFOAIf theaverage ofheinitial sanple ard confirmationsanpleis greater thathe
MCL at asamplingsiteidentified in Sction 6.18 4. If asysten fails to colked the
requred number d samples, conl@nce (averageconcentation)shallbe basd on the
total numbe of sampés ollected.

(2) Following asamping eventwhenasystem is out of complrace with the MCLfor
PFHXS, PFHpAPFNA,PFOS,andPFOA and whle the systemis conducting
monitoringon aquartely basis the Secretary may determine that sigstem is in
compliancewith the MCLbased on monitoring results received by3aeretaryor a
systemmay petition tle Secretaryto determinethatthey are in comliance with the MCL
based on its monitorgresults. The Secretarghallonly determine that a system is
compiancewith theMCL whentheanalyticalresults for theorior four conseative
guartersof monitoringareat orbelowthe MCL ad there is atalde ordecreasing trend
in the concentratimof PFHXS, PFHpAPFNA,PFOS,andPFOA
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6.18.7 Additional raw watermonitoring requiremers

(2) If an entry pointo thedistributionsystemis suppledby more han one source, aride
concentratiorior any combhnationof PFHXS,PFHpA, PFNA PFOS,andPFOAfor a
sample takenattheentry pintis abovel5ng/l, asanple from theraw wate sample tap
shallbe takerfor eachsource supplyingthe entry pant, or as directed by the Secretary
The raw vater sampleshallbetakenwithin 30days of receipof the lab reortby the
systemof the resuts of the entry pint sample

(2) The raw water monitoring dataobtanedpursuant tosubsection (13hall not be used to
determinecompliancewith the MCL. Theraw watemonitoringdata shall principally be
usedin theidentificationof remedy sedction when non-compliancewith the MCLhas
beenidenified pursuantto 6186.

6.18.8 Emeagencyresponselan for per- andpolyfluorodkyl substances

(1) Following asamping eventwhenasystem is otiof complian@ with the MCLfor
PFHxS, PFHpAPFNA, PFOS,andPFOA, the systan shall develop and sulmit to the
Secretaryfor approvalanemergency response plan thequiresinterimand longterm
measure$o addressheexceedance of thHdCL. Therespns measures candlude, but
are notlimited to:

a. operational changesuch & discontinung use of a contaminated source
using an alternativesource €.9.,if there are at least two existing permitted
source options)r water conservatign

b. drilling the existing well deepr;

c. if a second permitted source exists, blending

d. construdion or use of an emngency source or conneati®o anothepublic
water ystemif available

e. point of use treatment or point of entrgatmeét managed and operated by
the watersystem owng and

f. centralized treatment

Page50



Vermont Water Supply Rule

Subchapter 21-7 FACILITY AND OPERATION
REQUIREMENTS

Introdu ction

This subchapter applies to the followingater sysems

(a)
(b)
(©)
(d)

Public Caonmunity watersygens,

Public Non-Transient Non-Community (NTNC) water sykems;
Public Transient Non-Community (TNC) water systems, ard
DomesticBottled water systems

The design,construction, installation, exteogs, modfication, locaion, mairtenance ad
opeation of dl Public water systems ad bottled water andutk water plarts or partsthereof
shall comply wih therequirements of this rug, Appendies A throuf D, ard therelevant
sections of 40 CFR, Par#l1 as prweided below.

7.1

7.1.1

7.12

1.2

7.2.1

71.2.2

Operation & Mai ntenance

All Public water sptemsexcep Transient Non-Community watersystemsshall have
an perationand Maintenarce Manuwal approved by the Secretary and shalldperated
in amanrer cansigentwith theappoved Operatio & Maintenarce Manual (Se
Appendix D). Transient Non-Community watersystems with treatmenter
recanmended D have an Opetian and Maintenance Mnual &ad to operate in
accordance with it.

All water storage tarks shall be compriersively inspeced inside awl out, every5 years,
except for mwly construced newly painted (inside), or newlgecorditionedtanks
(inside ad outsidg, which sh#l be inspeced within 10 years of service andegy 5
yearstheredter. Theinspection ofthe autside of aburied or patially buried tank may be
limited to expsed paions. The inspection, findings,ral sevicing dacumentation shha
be retined in thewater ys t e filds for review upon request.

Disinfection

Disinfedion facilitiesare reqired of allPublic Community andNon-Transient Non-
Community water systms. Public Community andNon-Transient Non-Community
wate sysemnms shall have the capability of nbnuousdisinfection. Public water systens
shdl conformto the disinfedion provisons of 40 CFR, §14712. Disinfecion shall be
administered as descedin Subpat 4.3 of AppendixA.

Continuouslyoperaing diinfection is required by the Setagy forall suface waer
sources and forgroundwater soutes under thedirect influence of surface wateifhe
Secretay may requre intermittent or contivously operating disinfectiorfor any dher
Public water ystem,when he or she determines it nesgey forthe protedion of public
health including but notlimited to urces deternmed to be vulnerabl® pahogenic
contaminaton (see Section 6.2)

Page51



Vermont Water Supply Rule

7.2.3

71.2.4

7.2.5

7.3

73.1

7.3.2

7.33

Public water systems wbh provice filtration must povide disinfection treatment as
requiredby 40 CFR 8141.72b)(1)(2)(3). Residualdisinfectant conentration of the
finishedwater shall be moroted agequiredby 40 CHR, 8141.74(c)(2)(3).

As also gatedin Appendix A 5.22, dl products or chmicalswhich may come in contact
with water int&ded for sein aPublic water system shdlmeet American Natond
Standhrds Institute/NSF International t8ndard, speifically ANSI/NSF Standards 60
and 4.

Disinfection facilities ae recommeded for allTransient Non-Community water
systems.

Fluoridation
Public watersysterms whichadd fluoride to drinking water fo denta healt purposesjn

addition to complyingvith the maximum contaminanievels estblished inSubchager
21-6, shall control the level of flu@e within thefollowing ranges:

Low Target | High
1.0ppm| 1.1 ppm | 1.6ppm

Water systems that adidioride shdltestto determine the amount ofuibride in the
finished water least oe per dayor moreoftenif required by the Secretary.

€)) Residuakeding equipmentshallenable neasirement of fluorideto thenearest
0.2 ng/l in the range fron®.0 mgl to 4.0 mg/l.

(b) Analyses for fluorideesdud shall be conducted imccordancevith the
aralytica recanmendations set forth in th&testedition d Sandard Mehodsfor
the Examiation of Water ad Wagewater American Pblic Health Associatin,
unless otlkerwiseappioved by the Secretary.

(© Resuts of daly fluoride tests shalbe reportedo theSecreary in accordance with
Subchapter 2-9.

Sewmnday Contrals

Secondarycortrol systemsdr fluoride demical feeddevices shall be regqed bythe Seretary
asa means of reducing thessibility for overfeed or fopacing floride delivery towaterflow.
These may include flow or psure swithes or aherdevices.
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7.4

7.4.1

7.5

7.5.1

7.6

76.1

7.6.2

Corrosion Control

Public Community andPublic Non-Transient Non-Community water /stemsshall
implement orrosion ontrol progams incompliance with 40 CFR, Part 141, Subpgart
Contrd of Leadand Copyer.

Sanitary Surveys

All Public water ystemsmust comply with the Sanitary Survegrovisionsof 40 CFR,
§141.21d), 40 CHRR §141.40140 CFR8141.56,40 CFR8141.71140 CFR8141.75,
and40CFR 8141723

Source Protecion

All Public Community, DomesticBottled, and Public Non-Transient Non-
Community water systems slichave aSource Protgtion Ran agproved by the
Secretary and shallamtain thke dan asrequredin Subchaptef1-16.Public Transient
Non-Community wate systems are encoged todevelopand maintan a Source
Protection PAn

Stardards and Critga for Sairce Proteabn.

Standads and Criteria for Source ProtextiPlans overed urder this subclapter shi follow the
criteria and stadards for sairce protection as storth in Sulchapter 21-16 and in the statutory
requiremerts of 10 V.S.A., Chater 56.

1.7

7.7.1

7.7.2

7.7.3

7.7.4

Adequate Water Supply Required

A Public wate systan shall povidean adeqgae supply d potable water duripaveraye
andpeak user eemand periods on a sustead basis to all users.

If a Public water sygem isunableto reliably and consistently prode an adegpie

suppy of potablewater fran permitted noremergercy soucesto meet mrmal and peak
demand, theownershdl immedately begin planning feard implemerting the
developmat and conection of rw pernitted sources to meet average and peak us
demands

Whenuserdemand exceed supply, the owrer shdl, on anemergencyshortterm basis,
take appr@riateadionto reduce nonessential demam/diction of demand shall be
considerd as an emgency espong achievable by directive from tinater systmto its
uses, whichmay includetheimplementéon of waterconservationpractices and the
prohibition of water use fa nonessential purposesd., lawns,gardens, vehicle
washing).

Whena watersystean does not have an adequate supmiyts users the Secreéary may
require hePublic watersystemto suppy potable waer through other mea, induding
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but nat limited to, bottled water,ulk water, and development o& new souwe, or to
impose madatoly water conservation measures.

78 OSHA and VOSHA Compliance

All Public water system facilitieand oratiors shall comply with OSHA and VOSHA
regulations, asapplicable, intuding butnot limitedto corfinedspace posting and entry
requiremerg, chemichstorageandhanding, electrial safety, persoml protectiveequipment,
fall protection, lockat andtagoutprocedures,excavation safety, staay ard ladcer safety,
recordkeeping, eporting, ad trainng. This section does not impose monengfent
requiremens than isindependentlyimposal on watesystems by GBHA/VOSHA regulations.

7.9  CompositeCorrection Program Compliance

The Secretarynay reaiire aPublic water system to conduct a@posite @rredion Progam
(CCP)and to equrethat thePublic water ystem implement any followup recanmerdaions
thatreault as part of the CCP. TheGQ@P conssts of two elementd a Compreherise
Performace Evéuation (CPE) ad Comprehensive Technicassistane (CTA). A CPE isa
thorough reiew ard analysiof ap | a petfoinsncebased capabilities drasodated
administrative, operation and maintarce padices. It is conduced to idetify factorsthat may
beadverselyy mpact i ng alty /o hchievd corplianceapdaiphasizesproaches
thatcan beimplemented withoutsignificant capitalmprovements. A CTA is the performance
improvememnphasehatis implemented ithe CPE esults indiate impovedperformare
potential. During th€TA phasethe sysem must identfy and sytematically addess plant
speific factors The CTA is a combation of utilizing CPE esults as a basis for foW-up,
implementing processantrol priority-settirg techmquesand maindining longterm involvemet
to sysemdically train saff and admirstratars.
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Subchapter 21-8 CROSS CONNECTION CONTROL

Introduction

This subchapter applies tolte following water syems:

@ Public Community water systems;

(b)  Public Non-Transient Non-Community (NTNC) wate systems;
(c) Public Transient Non-Community (TNC) water syeems and
(d) Domestic and Imported Bottled water systems

81 Cross Cmnections

8.1.1 No physcal mnnection unless appneed by the 8cretaryshdl be permtted between tle
distribution systen of a Public or Non-Public water syste and any pipes pumps,
hydrantstanks orotherwater sygems wheeby caotaminated or glluted wder or other
contaminating substaoes may be deharged or chwn intothe Public andNon-Public
water system. Any physcal connecton with a nonpotable soure of water shdl include
an adeqgate backbw preventiondevice which meets the requimaents of Anerican
Watea WorksAssogation Sandards.

8.12 Where annvestigatbn or inspecton by aPublic water sysem dsclossthat a crgs

connection exists, theater sypplier shall take immedi& actionto canpletely éiminate
the coss connection.
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Subchapter 21-9 REPORTING REQUIREMENTS AND
RECORD KEEPING

| ntr oduction

This subchapter applies tbefollowing water systems:

(a)
(b)
(©)
(d)
9.1

911

9.1.2

Public Community water ystems;

Public Non-Transient Non-Community (NTNC) watersysteans;
Public Transient Non-Community (TNC) water systems and
Domedic Bottled water systems.

Reporting

Except where ahorter peiod is specifiel in 40 OFR, Pat 141 SubparD, the waér
suppliershall eportto the Seretary the rsults of anytest measrement or andysis
requiredby 40 CFR Part141or Section 6.18 within the firstten da following the
month in whch the result $ re@ived or hefirst ten days following tle end ofhe
required monitdng peiod as stipulated byhe Secretarywhicheve is shotest.
Reporting sh#l be conductedin accadance wih the applicableestionsof 40 CFR, Part
141, SubparD, Reporting ad Record Keepng requirements. Additional @porting &
required by Substion 9.1.2 of this subchaptebelow.

All Public Water Systems providing treatmentandall Public Community water systems
shall submit asigned report to the &cretry at leat orce a monthl{or as ¢herwise
directed bythe Secretry) no later thaten (10) days following the ed of the math, with
thefollowing information, asapplicabk.

(@ A sunmary of tre water system opation,including the amount of wate
produced or prchaed,;

(b) Results d water temperature @asuremest

(c) Results of H turbidity analyses;

(d) Resuts of chbrine resilud anayses;

(e Resuts of fluoride resiclial analyses;

() Results of pH angkes;

(9) Cdculated CT values for igheg peak hody flow duringthe monh; and

(h)  Any otherinformation specified by th&ecretiry as a condition of permit or
temporary prmit to operde.

Thesummay shall be submtted either on &orm or in digitalformatpresribed by or
approved byhe Secretary.All laboratoy test resuts submitted shalhclude opies of
the origiral ted reports on the lettbead of thelaboratorywhich peformedthe aralyses
unless oher arangements have ben approved by éhSecrery.
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9.14 The water suppér shall notify local law enbrcementofficials and the Seetary
immediately upon discgeringathreat to water quey or quanity due tovandalism,
tampeaing, verbalor written threat,or sabotage.

9.1.5 Public Transient Nan-Community water systems siii report wate sysem
adminstrativeand operation informigon annudly to the Secretaron aform provided by
the Saetary.

9.2 RecordKeeging
9.21 Record mainenance shall be oductedn accordarce with 40 CFR, §41.3, Record
Maintenance.

9.2.2 Resultsof PFAS manitoring requiredpursuanto Section6.18shall beretained fo 10
years.
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Subchapter 21-10 PUBLIC NOTIFICATION

Intro duction

This subchaper gplies tothe folowing waer systems:

(a)
(b)
(c)
(d)

10.1

Public Community water systems;

Public Non-Transient Non-Community (NTNC) wate systems;
Public Transient Non-Community (TNC) water systemsand
Domestic and Imported Bottled water g/stems

General Ndification Requirements

10.1.1 All Public water systemugpgiers shal give puwlic notification in accedane with 40

CRR, Part 141, Sbpart Q,Public Notification of Drinking Water Violations including

the standrd realh effects laguage forpulic notification in Appendix B to Subpart G o
Part 141 and 40CFR Part 141 SibpartS, GroundWVaterRule 8141.403a)(7) Special
notice to tke public of significantdeficienciesor souce water feca contaminon.

10.1.2 For monitoring andreportingviolationsand maximum contaminant level violations

involving PFHXS,PFHpA, PFM\, PFOS,and PFOApublic water sgtemsshall gve
public notification following the sameequirementsasidentifiedin 40 CFR Part 141,
SubpartQ for violations ofnational prinary drinking water regulationsisingthis health
effectslanguage

PFAS isa groupof chemicds tha may affet different systemsin the bog. Although
more reseah is needed, soengudies in peope have shown that these chealsmay
affect growth,ler ni ng, and behavior in babi efs
getting pregnat) interferewith  t h es rdiucadigrndones;increase loolesterd levels;
affect the immune sytem and increasehe risk of cancer.

10.13 All Public water systerawith anOperating Perniicontaininga schedule whichequires

102

compliance withspecific provisions othis rule byspedfi ed dates shal provide publc
notice at leastamualy of the scheduleand the reasons for the schedileesenotices
shall folow the reqirementsof this sulzhager. Public Community wate systens may
satisfy this requirementia natice in theirannual consumeicorfidencerepart.

Other Notification Requirements

10.2.1 For anyrequired public notification not covered 40 CFR, Part41, Subpat Q, or ly

theWate Suppy Rule (e.g., variancefrom technical stardards,conditions ofpermits,
noticesof alleged violéions), or when the Secretary dehines, irhis or herjudgment,
public noification is neessary for th@rotection of pblic healh, aPublic water s/stem
shall povide the publicotification prescrbed bythe Secretay. Thewater supper shall
be noified by the Secretary of the paular notficaton requiremens. The Secetary
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shall usethe informationon record frontherespetive wate sydgem b provide thewater
system withthe notification.

10.2.2 The Secretay may pescribe lhe content of thenotice, the method of distribot, and the
timeto issue the ntce.

10.23 The Secretarynay modify therequirements othis sub&apter, o recuire additional
public notificationmeasures(e.g.,Boil Waternotices, DoNot Drink noticesor other
languae) when necessary, in his or hggmentto inform caxsumers bthe waterfor
protectionof public healh. Such additinal measues may icludeotha forms of
natification and speific languagein the notce

10.2.4 The watersuppliershell accomplishotification as prescribed byehSecretargepending
on the typeof systemand populatiorserved. The war suppliershal give a opy of ary
currentpublic noticeto all new billing units or newhodkups nolaterthan tre timeservice
begins.

The Secretry may require any combinatiar the following formsof notificaton thathe

or she deemare necessanp adequately irfrmthe caisumers:

(&  Through publicationin a daily newsgper of generalcirculationin the areaerved
by the sytem. If the areaserved is not covered by a dailewspapeof general
circulation, notice $all be given i publication n a weekly newspeerof gereral
circulation inthe aea seved;

(b)  Throughannouncement onlocal radiostatons ortelevison statins

(c) Through wsting of the notice in conspious locatiosin the sevice area

(d)  Through written notce to each usday mail, includel with thewater bll, or by
hand celivery; or

(e)  Throughany other meansdeemminedby the Secredry toprovide efective notice.

10.2.5 When the condition(s) redying pubic notification contiruein effed, the water spplier
shall m&e repeat notifiation as pescribedy the Seretay.

10.2.6 When awate supplier is required to issuea publicwaternotice, the system shall ntify
consumers within the timegscribed g the Secreary. All notices reqired by the
Secetary shall us the language drformat povided ly the Secetary. All notice
language sHabe presentedn aplainly visible mamer. Ary deviatiosfrom the
prescibed notice language or formaust be apmved by theSecretary

10.3 Certification of Notice

Within ten dgs of issuane of a required yblic natice, the water sysem avner shl submit to
the Secretary a cerfication that it has fully compgd with the public notification requiremens,

on a form spplied by the &cretary. The war systemowner shall include with the cetification
a repesentative copyof each type of noticedistributed, publshed, posted, athmade available to
the personserved byhe system ando the neda.
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10.4 Notice by Secetary

In addtion to these reguiremants, the Secretamay issue anynotice(s) fe or she deteminesis
necessy to inform consimers and thgeneral public opossible pblic health 1sks or lazards.

10.5 Consumer Corfidence Reports

All Public Community wate supliers shall prgpare and drectly deliver an amual consmer
confidence rport on the quality of the watéy July 1of each yearto the cistomers ofthe water
systen. The reportisall be based otheimmeditely preedng caérdaryear. Al Public
Community water systemsshall comgdy with the povisions of 40 &R, Part 141, Subart O
Consumer Confidence Rep®including Appendix A to SubparO of Partl417 Regulated
Contaminantgnd the followingrequiremerts.

10.5.1 A copy of therepat and a cerfication statement, stiing thet the reportwas drectly
delivered to all cuomers, shall be sent the Drinking Waterand Groundwaer
Protection Division no later tlan July 1 okachyear.

10.5.2 Thereportshall irclude, butnot be limited to:

€) Information about the sotce, orsources;

(b) Definitions;

(c) Information on deected contaminants displayedanable;

(d) Informatian on Cryposporidium radon, and ¢ter contamiants;

(e) Information on all monitoringreaults for PFHXS, PFHA, PENA, PFOS, red
PFOA from theprecedingfive calerdaryeas;

() Compgiance gatuswith state and federal regulans;

() Variarces andexempions;

(h) A brief explandion regarding contaminantsund in drinkng water;

() Telephone number ofhe ownerpperatar, or watersystem esgnee;

() Information abat opportunities for public participation(j) Required aditional
heath information and

(k)  Any othe reporting requirements estadfliedby the Secretary inddition © thos
identified here
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Subchapter 21-11 BOTTLED & BULK WATER

Introduction

This subchapteapplies to theollowing watersystems:
€)) Domestic and ImportedBottled watersygems.

Additionally, this subchaptesipdies tosystemshatdistribue or trangort bulk waer intended
for human consmption orotherconsuner uses(i.e., a bulk water hauler)

Bottled or bulk vater intenédfor human cosumgion and otheconsumeruses meets the
definition ofdrinking water at 10 VS.A., 81671, and thefiore is regilatedby this mle. The
public distribution and sale of ited watershal be pernitted bythe Secetary before sch water
issold a deliveaedin Vermont. Faglitieswhich produce bdtledwater,Domestic and

Imported Bottled water systems, amonsideredPublic water systms andshall meéall the
applicable rguirements ofhis rule,including theAppendices.

111 Bottled Water
11.1.1 General Requiremerd forDomesitc and Imported Bottled wate systens

€) No pesonshallprovide tottled water forpublic distribution or sdein Vermont wthout a
Permit to Operate issugalirsuanto SubchapteR1-3 (for a Domestic Bottled water
systen) or an Approval to ®ll Bottled Watein Vermont (for an Imported Bottled
water ystem)

(b) For any proposed onewDomesticor Imported Bottled water sgtemthe applicéon
for the Permit to operate or Approval tell8ottled Water in Vermonshall include
(1) metods enployed in the btiling operaion;
(2) recdl plan;
3 wate treatments sed;
4) aflow diagram fran the soure through the bottlign opeation;and
(5) alabel for each containesize of the bottled wadr producthat isto bedistributed
or soll in Vemontwhich cortainstheinformationin Subsection 11.1.1(d).

(© All changesto labels must be approved through areadment to a war systents
Pemit to Operate or a Approval to 8l Bottled Watelin Vermontprior to the
distribution orsaleof products with helabel in Vemont.

(d) All battled water labks shall contain the following information:
Q) The name of the pesonor companybattling the water;
(2)  Town and state in whircthe wateiis botted;
(©)) Town and sate where th source isituated; and
4) Saurce,i.e. private sping, private well or tle name of hePublic watersysem
supplyingthe water.
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All bottledwater shall befil tered, processed, athpackagedh accodance wih the
Federal Fod ard Drug Administraion Goad Manufacuring Practice Regulations
(GMPRs) as founth 21 CFR, Rrts 1D and 129 in addiion to the requirements of this
rule. TheDomestic andimpor ted Bottled water sptem shalcettify in theirapplication
to the Secreiry that tkey arein comgiancewith the Federal Foodand Drug
Administraton GMPRs.

11.1.2 Requiremerg Spedfi ¢ to Imported Bottled wate systens

(@)

(b)

In theapgdication for theApprovalto Sl Bottled Water in Vermont

(1) Thelmported Bottled water ystemshal includea statement from the
appuopriate regulaty agencywith jurisdidion over heBottledwater sygem
indicating tha thefacility has be@ goproved tobottle orpackage \ater for
human consumgpin shall besubmited. Thisapporoval ma be in the fom of a
copyof acetificate,license, permit, or gtter d approval fran the ageng

(2) TheSereary may requirethe Bottledwater systento stbmit of acopy of the
laws aml regulations on bottled waxtprocessig fromthe reguhtory ageng
having juisdiction.

3) In accordance wh 10 VSA §1673(f)(1),thel mported Bottled watersystem
shdl cetify thatthewate and thesource ard system othe mpatedwater is
requlated by drinking water standardsrequiremerg substntially equivalentto
or more gtingert than standards oequremens establishedy the Secetary
pursuanto 10 VSA81672b).

(4)  Thelmported Bottled water systenshallsubmt monitoring resultsfor all
contaminantdgdentifiedin Tables 61 and 62 of Subchapte21-6 thatis measure
atlocatiors representative oéachsource prioto treatmentaindfrom each
finished bottedwater product tge and packagezsito be disributed or soldin
Vermont. These results ost becollededno eatier than twelve (12months
before thedate of tle application with the exception of the microbialgical
analyses with shall becollectedno eatier than hirty (30) days before the date of
theapplication

Imp orted Bottled water systems shalbmitmonitoring results for thecontaminants
identifiedin Table 61 of Subchapter 28, at thesamplingfrequencyandfor thenumber
of sampésidentified in Tdle 11, measured dbcatiors representative oéachsource
prior to treatmenandfrom each finishedbotied water poduct type and packageza
distributed or soldin Vermort.
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Table 1317 IMPORTED BOTTLED WATER MONITORING REQUI REMENTS

Category of Samging Number of Samples
Contaminant® Frequency

Source | Product
Microbiological
Total Coliform Monthly2 1 4
Heterotrophic Pl Count | Monthly® 1 4
(HPQ
Primary Inorganic 3 Years 1 1
Chemicals (including lead
and cepen
Volatile Organc Chemicals| 3 Yeas 1 1
SyntheticOrganic 3 years 1 1
Chemicas
Per- and polyflugoalkyl 3 Years 1 1
substance(PFAS)
Radonuclides Gross 3 Years 1 1
Alpha, Comlined Radim
226 & 228, and Uranium

Disinfectan By-products | Accordingto 40 CFR Part 141, SubparL
and Disinfetant Resdual

@

@

See Tale 61 for a detailedist of contaminants andassocidged MCLs anl
MRDLs.

If bottling doesnot ocar monthly, a lettermust be submittech place othe
montHy sample to avoid receivig a monitoring violaton.

The Secredry may require additonal water gquality monitoring for protection ofpublic
healthand welfae.

Imported Bottled water systems shall complyith theMCLs idenified in Table 6-1.

(1)

(2)

An Imported Bottled water systm thatis in recépt of waterquality monitoring
datashowving an exeadance of an MCL, or who becomesware ofwater quality
monitoringdatashowng an exceedance ah MCL, in their source orone or
more oftheir products, shll immedately notify the Sepetary andprovidethe
results whenavailableto the wagr systemto the Secretary

If water guality monitoringdatashows an exceedanceam MCL in anlmported
Bottled wate systemsource oone or more oftheir prodwets, andwhen the
Secretarydeterminedt is necessaryo protect pubb health the Secretarymay
dired thelmported Bottled water systm to ceaselistribution and salef the
affected produstand make all ébrts to remove thaffectel products from
distribution and salein Vermont The Secretary may requitiee Imported
Bottled water ystem totake other measures necessamyprotect public hedi.
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(e) If theHeterotropht Plate @untis greater tlanor equal to 500 cdony forming unts perl
ml, thewater sytemshall investigatéhe source of contamitian and bdting operation
andreportthefindings to the Secretary

11.2 Bulk Water
11.2.1 Geneal Requiremets

Bulk water is potable vaterfor human cansumgion delivered tothe conrsumer or aPublic water
system by means oththan a pelineor bottledwater. Itis typicaly deliveredby tanker truck or
trailer. Bulk wate delivery is usally limited to emergecy or temprary situationsexcept for
thosebulk water operaions pemittedby the Secreary to be used as a source Bottled water
systens.

11.22 SaurceRequirements and Water Quality Standards

No person lsall distribute, tangort, or providebulk water br human consumption or dter

consumeruses unless:

@ thewater is suppliedrom eithea a pernitted Public Community water g/stemor a
Domestc Bottled water system pemitted by the Secretary;

(b)  aloadng station thatcomplieswith the requiements ofAppendix A, Subpat 8.11, Water
LoadingStatonsis used to fill the blk water tankers

(c) thebulk water ontains a free chlorine reidual betveen 1.0ppm and 4.0 ppm, or the blk
water supplier mets the requiremens as speified under Subsection 11.2.3; and

(d) other reguirements that may beimpaosedby the Secretary to protect pidhealth and
welfare are net

11.2.3 Tanker Requimnents for Fuing Water

@ No person shaprovide bulk water br humanconsumpton unles the water tanker,
water hoses, vaés, and otler surfaces ominginto cortactwith the waterare
constructedf smoot, noralsorbent, coosion-resstant, and notoxic mateial sag for
contad with potabk watr.

(b) A bulk waterhauler shalldevelopand implement a Standard Operatifrgcedure (®P)
to ensureand documentthe sanitary conditions of the bulkate hauling operation for
each ddivery. This SOP kall outline the frequerty andmethod of therehicle tank
cleaning Total Cdliform Bacteriatesting, and Heterotrophic Plate @(HPC) tesing.
If the HPC countis greaker than or equal to 500 coloifigrming wnits per 1 ml, thebulk
water hauler shall inestigate ad correct the urce of contamiation The SOP shalbe
availalde to the Secredry upon request.

(©) All bulk water transpor#tion vehicles shdl be dedcated to the sole purpose of

transprting dinking water as dened by 10 VSA, Section 71 and sHameetall the
appicable requiemens of this rule, ncludng the Apperdices (eg., Filing Station
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requirements ippendix A Subpart8.11 and Finished Wder Storage in Appendix A
Subpart 7)
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Subchapter 21-12 WATER SYSTEM CLASSIFICATION AND
OPERATOR CERTIFICATION

Introduction

This subbgpter applisto the following Public water systems:

€) Public Community watersysems;

(b) Public Non-Transient Non-Community (NTNC) watersystems
(c) Public Transient Non-Community (TNC) water systens and
(d) Domestic Bottled water systems.

12.1 General

All Public water systems shall be operatsdacerified operator othe appropriate class as
defined in ths subclaper. A cetified operabr isonewho has methe requrements @ this
subchapter and has a current, vabdification from the Saetary.

All Public Community, DomesticBottled, andPublic Non-Transient Non-Community water
systems rast have alesignaed certified operator irrespansible charge avtable & all times.
AAavi | abl ed0 means bomdegity, and sarce watsrguality, aseitifiec |
operator must be on site alle to be ontacted aseeaded to initiate the apmpriate adgbn in a
timely manrer.

For puposesof certifying Public water systemoperabrs, eactPublic water system shaltle
classifiedaccoding  degee of treament, and in the case of Classadcoding to size of
popuktion seved. The class obperator cHification requredis dependentiponthe
classificaton of such facility.

There are five classes of water sysser@lasses 12, 3 and4 apdy to watersystems with their
own source(sdf sumly, and Gass D appésto systemswhich distritute water.

12.2 Respmsibilities and Duties
12210wner 6s Responsibilities

122.1.1 The avner il be repongble for compliance with the federal Safginking
WaterAct, Vermorn statutes ard the regulabns developdpurswantto both.

12.2.1.2 The owrer shall be a cedified gperator orshalldesignate a certified operaggyto
carry on the daily opeiatons of the system. Such designation shall bewniting and shd
be signe by both the certified opeator and tk owner A copyof the written @sigration
shall be mde awailalde to the Secetary upon request.

12.2.1.3 The owner of anyPublic Community or Non-Transient Non-Community water

system shliaplace he direct supenaion of the waer system uner the respnsiblechage
of the designatedertified operatofs) (seeSulsection 122.1.2. The owner shall place
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the certified operato(s) in responsble charge of d quality, quantity, process conot, and
systemintegrity dedsionsinvolving public halth, treament, sbrage, dstribution, and
stan@rdscompliance.Thecettified opeatorshall hold a valid certification eqiito or
greder than the classifi cationof the treatment facility and drdbution g/stem.

12.2.2 CettifiedOperd or 0 s Wilieges pons i

Thecertified opeata shall compy with thefollowing requirements as a ondition of his or her
certification:

(@)  Thecertified opektor(s) in responsiblecharge must hold a valid certiiionequato or
greater han the classfication of his or her weer sysem,including each treatent facility
and distibution system, asletemined by the Secretary.

(b)  The opeator in respnsible chageshall performthe following duties:

1. Conductvisualinspectians of the gstemés saurce source wateprotectionarea,
storage fcilities, and ckmicd addtion systens atanappropriake frequency
giving consideration to the sgmdé s d dagatiog, mulnerahlity, Operations
and Maintenance Manuéee Apperdix D), and otherelevart factors

2. Be famliar with all aspetsof the reatment andistribution system ograton of
the waer sysem.
3. Oversee all bacterial monriog, chemicamonitoring, andother montoring

required under this Rule.
4, Review the sarmple monitomg schedule and locations garterly.
5. Ensurethat al samples are délered to a certifiedlabomatay in a tmely manner.
6 Inspect system within 24olars of any psitive fecd coliform resut, positive
Total Coliform repeasamplereault, or other wagr system failuresthat threten

public health
7. Notify owner of any Yolation(9 of this Rue.
8. Enaure theaccuray of water meters and other flow asring devics.
9. Be responsble for measuring, and recording chemical ditions.

10. Opeate and miatain chemicd feed and altreatmensystems.

11 Keep alreast of chages n thedrinking waer reguations awnl saféy regulations.

12.  Fulfill certification and ceification renewd requiremants.

13. Operate and maintain ggsn inacord with the Opeation & Maintenance
Manual.

14.  Attendall inspecionsas equested bytatepersmnel.

15. Overseesaurcewaterprotection, watershed protection, and ethctivities
assocatedwith chemical wavers or otherwise required by $hiRule

16. Keepcomplete ad accurate waer system reards.

17.  Camy outall required reporting equiremens includingsubmtting acompkte
monthly report to the Secretary by theth day ofthe fdlowing morth.

18. Dewelop and maintain an accurate gtanshowng the water sorce and
distribution system.

19. Respowd to corsuner canplants promptly
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20. Compgdy with all applicalde state and feckral statutes, rules and orders gousy
water ystemreguldion.

21.  Condut all duties with reasonable caaad judgment for the protetion of public
health, pubk safety, adthe eavironment.

12.3 Operator Certification

12.3.1 To be eligible fo operator ceific ation, eachapplicant must:

@) Submit an application oa form providedby the Serstary;

(b) Meet the educatinal and egeriencerequiremens set forthm Setion 12.9;

(c) Classe2, 3, 4 andD shal obtain a passing grade on the idezation exanination
appovedby the Secetary (Class 1 operators needisdgion only);

(d) Pay ai requiredfee and

(e)  Satsfy all other statemandatel requirements foprofessonal licensng ard
certification.

12.3.2 When replacing an operatorgtater systen owne shal notify the Secetary in writing
within ten (10)days bllowing the date amwperator ceass operation o& plant orsystem,
ard within ten (10) daysfter a rew operatocommaences operatian of aPublic water
system.

12.3.3 WheneeranewPublic water sydem is construced, the water supplier shall emplor
contract with an opertor certifiedin the correspnding clas for the rew fecilities.

12.3.4 Whensigrificant modfications are maddo anexistingPublic water system which
change the sgtem'sclassfication, the gerator(s) shall obtain a new céidate as
requred by thamprovemens.

12.3.5 An operator holéhg a cetification in any classs pemitted to operat allfacilities in that
class and any lower class. Classid@e highat Vermont water operator chss. This
paragraph does not appty ClassD (distribution anly).

12.3.6 A certified ogerator maymove from any Public water systentlass to the next higper e
if he or $e saisfies all of the following:
(@) theoperator hasobtaned apassng grade orthe examination of the higher sl
ard
(b) he a she has wrked asan operatorin-training for sk monthsin the nexthigher
class Oneyearas an opetar-in-training shall berequired before advancing two
or mae classes.

12.3.7 Applicantswho did na obtain a passing grade on a it cetification examinabnfor a
classmay be retest at any heduledexamindion for the pairicular class.

12.3.8 In the event an operatots certification is denied, the Setary will provide the applicant

with written notification of the reasonasrfsut denial. Applicantsmay appeal thedenial
in acordance wih the povisionsof 10 V.S.A., 85680.
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12.39 The operair'scettifi cationshallbe displayed in the office or plaot the systen, and
provided for inspecton upon reasonable request.

12.4 Revocdion or Suspension ofOperator Certification

(&) TheSecretarymay sspend or revoke a certificate grashtender thissection, after natice
and oportunity to be heard, if the Sestaryfinds thatthe certifcate hoder has:
(1)  submitedor contibuted to the submssion ofmatrially false or inacarate
information; or
2 violated any material requiremengstriction, or candition of the certificate
including:
0) the violation of any goplicable statuterule, or order governing \ater
systenregulaton; ard
(i)  the failureto use reasonable carandudgment in the peformance of the
operatorbds duti es.
The Secretaryshallset forth what stepsjf any, may be taken by the céidate holder to
reapply fa certification if a previos certificde has keenrevoked.

(b)  The apficant mayappeal a neocaton or suspesion & provided in 10 V.S.A., 81680.
125 Recertification of Expired Certificates

Any operator who fails to renekis orhercertificate withn sixty daysfollowing theexpiration
date ofthecetificate may noteceiwe a rew certificde urtil heor shesuccesfully passes the
gualifying examimaton and mees therequremerts set forth in Section 12.3.1.

12.6 Operator-in-Training (OIT)

12.6.1 An Operaor-in-Training (AT) certification is equiredto goeratea Public water system
under the direct qervision ofa cerified operaor and maybe granted by the Secretary.
Application must bemade on adrm supplied by the Secretar

12.6.2 Upon written naification by theOIT's supevisor thatthe QT hascomplded the
minimum required operational expace for ful cerificaton in the apprpriate water
system, the Secretanyay ssuethe gppropriateoperator certificate providel the OIT tas
satidied al opeator certifcation requirements othis part.

12.7 Provisional Certification

12.7.1 A Provisional Certificate may be issubg the Seretay to an appcant for the operation
of a specifiowater system when tre applicant bs nd metthe full cetifi caton
requirementdor experience in that water systefass. A Preisional Cettificate may be
issuedprovided the specific watasysten has exhasted all essanable efforts in
recruting a fully certified operator,and the apjcant hasobtained a asshg gadeon the
opeiator examination for the particulesater systenclass.
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12.7.2 The Rovisiond Certificate Application shalbe caesigned bythe applicat and the owner
for the waer system Wich will be rvedby the prowsiondly cetified opeator. The
owner d thewater system shall certify that thgplicant hashad geratar training by the
manufacturer, consultant, or ethcetified opeator and $ cgpable of operating the
specified weer sysgem. The Prwisional Cetificate ha the followng restictions:
€)) It shall be issued for operation o$iagle, spedic water systent
(b) It shall be valid only for a time pertbequato the ninimum opeating experience

requiremets identified in Table 12-1 of Section 12.9and
(c) It shall be pn-tranderable.

12.7.3 To convert from a Provisional toFaull Certificate, goplicants must:

€) presnt evidence of having been emyd n apartiaular watersystem for a
specific amounof time, b include dl time in training wth equipment
manufactuers cansutants,or other certified trainers/operators éseable 121,
of Subsecton 12.9; and

(b) present evidence of having olitad apasing gade on anxamination for the
particular classifiation beingsaught and evidencehatall other certifiation
requirementshavebeen met (see Subsection 12.2.1).

128 Classification of Public Water Systemsand Drinking Water Facilities

EachPublic wate sysem is to beclassified by the Secreairy as set forth in this rule. Thengl!
be fiveclas®s, 1through 4and D

12.8.1 Class A

This class oPublic water sysém includesl ransient Non-Community water systemsvith
distributon ard using anyof the following techntngies

€)) No treament;

(b) lon exchange for water softegiror

(© Limestonecontectors.

12.8.11 Class 1B

This class oPublic water system includesTransient Non-Community water syséms with
distribution and usingany of the dllowing technologies:
€)) Disinfedion with chlorine or UV, including standby cabihity.

12.82 Class2

This class of Public water system includdg3ublic Community, Bottled,andPublic Non-
Transient NonrCommunity water ystemswith distribution and anyof thefollowing
techrologies:

€)) No treatmett

(b) Disinfection with chlorineor UV; includessystaens with standby chlorination;

(c) lon exchange for sofieng; or
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(d) Limestone coradors.
12.83 Class 3

This class oPublic watea systemincludesPublic Community, Bottled, Public Non-Transient
Non-Community, andPublic Transient Non-Community water s/stemswith distribution and
any of the following techrlogies

(@) Disinfection byother than cHorine or UV;

(b) Sequeddring o filtrationof manganeser iron;

(© Fluoridaton;

(d) Corrosioncontrol;

(e) pH control;

() Air stripping;

(9) Granubr acivatedadsorption;

()  lon/anionexchange
) Aeration or
(), Membrane filtration.

This classalsoincludes alPublic water systens using groundwatefeterninedto be urder the
dired influene@ of surfacewaterand which haveafiltr ation waiver.

12.84 Class 4

This class ofPublic wate systemincludesall Public Community, Bottled, Public Non-
Transient Non-Community, and Public Transient Non-Community water systems wiich use
surface wagr, or which hawe groundvater detemined to l2 unde the direcinfluence of arface
wate with respet to which afilt ration waiver has not been issued.

1284.1 Class 4A1

This class includes dstribution plus anyf thefollowing treatment techologies

@ Bagfiltration;

(b) Cartridge filtration;

(c) Membrane fitration;

(d) Slow sand fitration; or

(e)  Othe similartechnologies, as approved by the $&y, which do not secoagulants.

This class serves allater g/stem populations of 25 ogreate.

12.84.2 Class 4A, B, and 4C

This classncludes distribubn plus rapidand filtration techndogy andis furthe differentiated
by population servelly the sytem:

4A, for sevedpopulatiors between 25 and 500

4B, for served poplations betveen 5@ ard 3,30; and
4C, forsaved p@ulations gederthan 3,300
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12.8.5 Class D

This clas of Public water sysem incluwdesPublic Community water systems seéng 3,3®
people omore and thathaveonly a distributiorsystem A Class D system purchaes itswater
anddoes ot haveanysourceor treatmet as®ciated withit.

12.9 Experience andEducation

12.9.1 In detemining whether an aplicant has the ope&ating experience gired for
cettification in a paticular water g/stem ¢ass, tle Secretay may congierthe following:
1) the perial of satisbctory experience asa systenoperator or OITand
2) operating egelienceaccrued in acther jurisdiction.

All satisfactoy expeaience @ notel above shabe cedited tavard the totalexperience
required br cettification in the particulaclass forwhich applicaion ismade. @erating
experience is defined as timgent ata facility, plant, or sydem n satisfactory
perfamanceof operationd duties.

12.9.2 All applicants shll haveahigh stool diploma a ageneral eqwialency diplona (GED).
The Secetary may allow experiere and relevant training to be suhstit! for a high
schod diplomaor GED.

12.9.3 Table 121, kelow, contins the mnimum expeience equremerts for certification.

Table 121 - OPERAT OR CLASSIFICATION REQUIREME NTS

Public Water System | Class of Operator Operating Experience
Class(s) Required (Yrs)
ALL Operatorin-Training©IT) NONE
ALL Provisioral NONE
1A OperatorClass1A NONE
1B Operator Clas4B NONE
2 Operabr Class?2 1.5
3 Operatr Class 3 1.5
4A1 Operator Class 4A1 2
4A Operator ClasglA 2
4B OpenrtorClass 4B 2.5
4C Opeator Clas 4C 3

D Operator Clas D 15

12.94 Subditutions for Expeience Reguiemerts

(@) Subsitutions withrelated scholing or courses maye maddor required experience for
Classes 23,4A1,4A, 4B, 4C,and D but with thelimitation that 50 prcentof any stated
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experienceequiranentmustbe metby actwal on-site operatingexperience in a plat,
system offacility.

(b) Formal Education
(2) High School education cannot be substitufier anyexperienceequiremert.

(2)  Approved relevant fond academc educaton at the pst highsclool or college
levelmay be sistituted br experience requement on a yar for yearbasis
subpd to the 50 perent limitation described in Subsectid2.9.4(g above.
Thirty (30) semeser hours or equivalentdecationalhous ofcredit are
consideed b repesentl year ¢ formal elucation.

(c) Operator Trainng

(1)  Specidized opertor training coursesseminarsworkshops or approved technical
conferences nay be substuted for expeience requirements suljeto the 50
percentlimitation previously descibed. Gntinuing Education Units (CRJS)
totaling 30 areconsidered aed to 1 year.

(d) Patial credt towardoperating experience may be givenédaperierce in plantor system
mairtenarce, in a laboratoryin adifferert cerification caegorythanthatwhichis being
applied for, and inrelated (allied) tiedes, as detarined or aprovedby the Secretay.

12.10 Certification Renewal

12.10.1 A certified water systenoperdor shal subnit to the Seretary atleag 30 dys
before the expiation dateof the certificatea completedpplicationon the form approved
by the Scretary, including any fee due. TBecaetaryshall reviav the applicaton and
shall promptly nafy the gplicant d any deficencieslf the gplicaion is ®mmpete, e
continuing eduwcation requiements of Seabn 12.11 lave beenfulfilled, and the Seretary
finds no cause under SectioR.3to deny the applcaion, arenaved ertificate shall be
issued

The Scretay intends ¢ provide witten notiee to opeators oftheir certfication renewal
date approximatly 6 monthsprior to that date.However the burden of certification
renewal isassumedby the applcant and failure ofthe Secretary to pride notice sall
not constitué a bass for cantestirg the eyiration d an operatr cettificate.

12.10.2 Certificaion renaval stall occur on ascheduleas shown below and shall be based
on various mehods of reettificaion dependhg on water systermlass.
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Classof Duration of Certifi cate, Method of Certification
Certificate Years
1A 3 Registration
1B, 2 3 Continuing Educdion or
Retesting
3 3 Continung Education or
Retesting
4A1,4(A,BC) 3 Contnuing Eductionor
Reesing
D 3 Continuing Educton a
Reesing
12.10.3 Cerificationsissueal underthe ruke may be br fewer yarsthan shown aba in

order tostagger tie reneval dates for nore effident administration of the program.
12.11 Continuing Education
1211.1 Continuing educabn requirementsfor ceatification renewédare as fows.

(&) Water §stem ClassA operatorsare ercouragedto atend at lest 3 hours of state
approved seminanr otherapproved infruction each3 yea renewal period.

WaterSygem ClasslB operatorshallattend atleast3 hoursof a statesponsored
semnar or other aproved instruton each 3earrenewd period.

(b)  Water System Class 2 operators shall mdtat least 10 hoursof a state spansorel
seminar or othermoroved instruction each 3 yearenewalpeliod.

(c) Water SysemClass 34, and Dopeators shall a#nd 20 hours bstate sposored
semirars or oher approed instruction each 3 year renewatipé.

1211.2 Documentation of cortinuing education shalldreviewedby the Seretary to
determire canpliance wit the catinuing elucation rguirements. Documetation will
beprovided ly theapplicart for renewal olby the Secretary. Acceptable docunation
shdl consist @ individual coursecompletion certifiates pre-approval d course
required) or formalcoursesignin sheets fo preapprosedcourses contaimg the
signatire of theapplicart confirming attendane.
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Subchapter 21-13 LABORATORY CERTIFICATION

Intr oduction

This sulzhapter appés tothefollowing water sysems

(@) Public Community water systems;

(b) Public Non-Transient Non-Community (NTNC) water sgtems; and
(c) Public Transient Non-Community (TNC) water gstems.

13.1 Certification
All laboratoriesdoing andyses vhich areto be sulmitted byPublic water systemander this

rule, must becertified ky the Vemont Depament of Health and all shall be sabjto the
laboratorycettificaion provisions of 40 CFR, Ral141, Sibpart C, and §8142.10()(3) ard (b)(4).
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Subchapter 21-14 (RESERVED)
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Subchapter 21-15 CAPACITY

Introduction

This subchaper applies o:

(@
(b)

15.1

1511

15.2

15.21

153

15.31

15.4

Public Community water systemsral
Public Non-Transient NonCommunity (NTNC) watersystems.

General Requirements

All proposeé newPublic Community andPublic Non-Transient Non-Community
watersystems, for which applications were gumitted onor after October 1, 299, sfall
demorstratetechnicd manageal, and fharcial capacity pror to obtainng a
Constuction Permit or anOperatingPermit. A ConstructionPermit or anOperating
Permit shallnot be issueduntil a determination rebeenmace by the Scretary thathe
watersysem haslemonstated thatit has, andwvill continue to hve over thedng term,
technical, financial,and managrial capacity. Subchapters-21(Corstruction Permits)
and 21-5 (Operatng Permits) identify thenecesaryinformaton requiredor sulmittal as
part d permitapplications. Appentk A of this rule dentifies manyof the tednical
capadty requrementsand Appendix B identifies the managarand fnancial capeity
requirements.

Technical Capaity

Techncal Capacity shal generallybe demonstrated by

@) Compliarcewith Appendix A sourcewaterand infratructure requirements;
(b)  An approvel Operaton and Mainénance Marual;

(© The retention of aertified opeator;and

(d)  Appr o v asthu ifidrawings.

Managerial Capacity

Managerid Capaciy shall ggnerally be demonstrated by:

(@)  An organzational chart tlat shows clearlines of authority andagonsbility, and
identifies gpersong) with decisionrmakingautority;

(b) Proofof appopriate expeence and exgtise of nanageral personnel;and

(c) By-laws, policies, and procedures founicipalities, coopeatives, homeowners
associations and athsimilar organizatons that déne systemandcustome
resposibilities and demortsate acceptable nregement andeatision-making
processs.

Financial Capacity

15.4.1 Finandal Cgacity shal generally be dematratad by:

@ Reliable cost ath reveme pojedions hat demastate revenue sufftiency, and
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(b) Proof of implemenation of ound fiscal managemenand cotrol policies and
procedues.
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Subchapter 21-16 SOURCE WATER PROTECTION

Intr oduction

This sibchaper applesto thefollowing water systems:

€)) Public Community water systms;

(b) Domestic Battled; ard

(c) Public Non-Transient Non-Community (NTNC) water systms.

16.1 General

All Public Community, Domestic Bottled water sysems,and Non-Transient Non
Community Water Systms shall haven approvedSource Proedion Plan. Theowner shall
prepare and submit a SeeProtetion Plan tahe Secretary for approval. Public Transient
Non-Community watersystems areenmuragel, butnot reqlired, tocomplete Sorce Protection
Plars.

16.2 Components of aSource Protection Plan

A Soure Protection Ran shall consist of a m@aof the ctlineatedSource Protetion Area;an
inventoly of thepotentialand actuasouces of contamigion in theSaurce Protetion Area
located onthe mapa management plan for the risks frtm potetial and atud saurces d
cortamination; and a edingency plan Sone parts oftie Souce Rotecton Plan may &o be
required in theOperation and Maitenance Manugsee Appedix D of thisrule).

16.2.1 Source Protection Area Maps

The Soure Rotecion Plan shk includea topogmaphic map showing:

@ the saurce(s) identified byname ad the Drinking Water andsroundwaer Protectio
Divisiond s S Bumbes; e

(b)  the SourceProtection Area, including anydelineated zones;

(c) the lots and ssaiatedlandownersynlessthis information is included omatax or
orthophotomap showinghe SairceProtection Area; arml

(d)  thelocation ofanypotential and etual sourcesf contamiration

16.22 SourceProtecton Area Delineation

For Public Commnity Wate Systems, e Saurce Protection Area shall be:

€)) theareaapprovedby the Secrary;

(b) the 3,@0 fod fixed radus circle assignethy the Secretarynor to Septenber 24, 192;
or

(© the area aproved bythe Vermont Department of Health @rio July 1, 1991.These
approvalsdo rot include restricbns imposel by the Board of Heah in Healh Ordes.

Where muliple Souce Protectia Areas have beenelineated fora particula souce, ory the
most currem, approved, Source Protection Ardekbe in effect.
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Non-Transient, Non-Community watersystens with groundwater urces shaltlelineatea
Souce PraeectionArea in acordance wit Vermo n't 0 s dWtetectionPeogram Guidnce
Documern. Non-Transient, Non-Community watersystems witha surface waer source o
Groundwater Underthe Direct Influene of Surface Watersourceshalluse thedelineaton
metodologyin Appendx A Part 3of this Rule.

Surface water syems with a3000foot radius cirde SourceProtection Area shall redelineate
their Soure@ ProtectionAregs) in acordance with Appendix Aof this Rue, exceptfor surface
watersysems ug1ig Lake Champain as asource.

Surface water systemssing Lake ChAnplain as asourceshal redelireate thei Source
Protection Areas in accordagwith Appendix A ofthis Rule or in accordance with the B
appovedAssessmenProtocol br Gred Lakes Sarces,dated Aigust 8, 99. The phlic water
system Ball choose Wwich methodo u.

162.3 Invertory of Potential Sources of Contamination

The SurceProtection Panshdl include a inventory of all ptential and actualsources of
contamiration within theSourcePraectionArea. Thanvenory shall indude the typef facility
or busnessand thecontact mme and address. As required in 16,4 mapshall be ircluded
showing thelocation of the potetial souces of cortamination n relaton to theSoure
Protetion Areaand the sowes

With prior approval of he Secretarycetan paential ources ottontamination may be grouped
togethe insteadof listed individually.

16.24 Assessment of Patéal Sources of Cortamination

The SouceProtedion Fan shalincludean assessmenf high, mediumpr low risk for the
potertial saurceof contamnation b affect the public water source(shhe Souce Protectim
Plan shdl i nclude justification forthe ranking.

The atual risk tothe sairceand he heéth of persons fran each containant at each actity
will be made upon casideing the following factos:

(@) distance from potential or @ source of contamination to drinking water source;

(b)  toxicity of contaminants (if chenical);

(c)  the rdative elevaton of thebottom of sorce compared to dcharge poinbr potentid
dischargepoint atthe PSOC;

(d) level of control exerted over BX;

(e) volume of cotaminart whichis, or might be, releaskat the FISOC;

() apast, preset andongdng, a a pdentialdischarge;

(9) the natire of the soils beveen the PSO and the sarce;

(h)  theaquifercharactestics, if known;

0] type and sevdy of illness assoaied with the PSOCIf contaminants ardiseag caisng;

(), source cortsuction integrity;
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(K) detecton of chemcal or miciobiological contammants; and
Q) other facbrs which might helpevaluatethe level of risk as high, medium, low.

For Zone 1 ofagroundwater soure, the risk rankinghall b ehighdo  fany activityidentified as
afi p rbaed landu s e Appendix ASulpat 3.3.1.2(e).

For any aatd sourcesof contamindion, theriskrarki ng s hal | be Ahi gh.
16.2.5 ManagenentPlanof Risk

The Saurce Protedion Plan shall contain plan for managing the potentiabnd atual soures of
contamiration. This plan shdlbe directed towads controllirg existing potental souces of
contaminaiton and, where possible, reducingssf potential contamination.

At a mnimum, the water syam shall natify all landownerswithin the SourceProtection Areaof
the Source Protetion Plan. Otherdchniques maynclude edgationd efforts on potecting
groundwater and surface water, zanondinarces, purchasof land or consewvation easements
to proted the drinking water qually, mantaining kuffer zones fo surfacewater sourcs,
educating the regdents abouproper sept systems ad storag tank mantenance, developing
educational prgrams forschools, et.

Water sysems $ing Lake Champlaiasa urce shall include infornation doutwateshed
protectian in theirmanagemenplan. The Secretgrwill prepate this information.

162.6 Contingency Pdn

All Source Protection Plans shaitludea Contingeng Plan. The Catingency Plan shall

include, hut not be limited to:

€)) Identification of altemative dinking waer sourceshoth long and sharterm;

(b)  Alist of keyperonnel © be notfied in case of a water emergency; and

(c) A shutdownktart-up pracedure, if oneis not already containesh anapproved
Opemtions & Mantenane (O&M) Manual.

16.3 Updates of Surce Protedion Plans

Source Ratection Plans shall be updated bg Bublic Water Systenewvelry three years. The

updates shalbe submittedto theSecretary foreview ard appoval. The updateshallinclude,

butis not be limitedto:

€)) Inspection repors of potential source of conamination;

(b) Inventory and assessmtef newpotential aad adua soucces & contamination in gurce
protedion are;

(c) Map locationof new pdentid and atud soures of contanmation;

(d) Managenent plans fonew potental sourcesof contanination;

(e) A summary of any remedial or cenive adions takeron potential sources of
contaminationand
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()] Charges in landowners; &y town caunty, or stde officials; mangement techiques
source protetion area; oother perinentinformation.

(9) Pertinent new requirements of state and fedeuleswhich may lave been adopted shce
the last update.

16.4 Financial Assistance

164.1 The Secetay may establista financialassistance pogram to asist Public Community
andNon-Transient Non-Community wate systems in prepang and updaing Source
Protection PlasandSouce WaterAssessments.

16.42 Any financialassistaceprogran which is steblished throughihe DrinkingWater State
Revoling Fuind will be detailé in the Drinking Water State RevohgF u n thizrsded
Use Plan submitted tothe United Statesriwironmentl Protecton Agency.

16.5 Construction of Sewer Linesin Source Protection Areas
An owner who also ownsewer linesin itswatersy s t eSoudce Potection Area shall provide
for adeaaie proection of the source waterqualty as part of the edgn andcongruction of any

new sewellines inthe Sairce Préedion Area. The Seetary may developrocedures osewer
line constuction standar@ in Souce Protection Areas.
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Part1  SUBMISSION OF PLANS

Introduction

This Partappliesto:

€) Public Community watersystems

(b) Public Non-Transient Non-Community water syséms;and
(©) DomesticBottled water systems.

1.0 General

An aplication for a Permii to Consruct or for a Source Permit must sigmittedon an
applicaton form sipplied by the SecretaryAn agplicaon mustbe submittd a minmum of 30
daysprior tothe dateof which acion by the Secretaris desired.For largerprojeds catact the
Drinking Water and Groundwater ProtectiDivision for typical revewtimes. Prdiminary plans
and the egineefs report for municipal pojectsshoud besubmited forreview prior to the
prepaation of final plans. Approwal for constuctionwill not be ssued unt complete, detailed
plans and spefitcationshave beenubmitted to the Secetary and found tbe satsfactory.
Documents subntiied fa consideationof formd approvalshall inclwde but not be limied to:
(&)  general layout induding locationplan;

(b)  detailed plans and specifications;

(c) basisof design, ncluding asunmmary; AND

(d)  operation equiremens, where @plicable.

1.1  Permit Application
The requirerents for filing an appliationwith the Secreary shallinclude but are not limited to:

(@  Theowne shall compete and sign the gplication form; and
(b) A briefdescrigion shall ke providedas par of this formincluding
(1) purpo® d the project;
2 source ofwater supply
(3)  serviceclassifcation commercial, residential, offices, meaional, etc.);
(4) edimaedaveaageand maximum daily war demand
(5) geneal descripibn of the propogd waer systen including length andliameter of
watermains, numbeof serviceconnetions,all other fixtures; and
(6) fire protection where praded (i.e number othydrants, desgn fire flow,
building(s)to bespiinkled).

1.2  Engineers Repat

The Engneers Report fowatersystemimprovementshall wherepertinert, presehthe
following information:

1.2.1 Geneal Information slall indude the following:
(&8 name andnailing aldress ofthe owner;
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(b) idertifi cationof the aread be serve on a Vermat orthophoto bas&x map;

(©) general desaption of any existing watersystemor drinking water facilitiesincluding
age, genetacondition, and acquacy;

(d) a letterof allocaion from the Public vater sgtemserving theproject or Soure Permit;
ard

(e) information o fire protedion to be povided if any.

1.22 Extentof Water System, including:

(@) desciption of the natureand externt of thearea to be served;

(b) provisions for exending thevater ystam to includeareas byond limits of intened
construction; ad

(c) appraisl of the fuurerequirements forservice,including existing and potential
industial, commercial,inditutional, andother water supplye®ds.

1.23 Alternae Plans

Where twoor more kasibé solutonsexistfor providing Public watersysem facilities,
includingconnetion to an exising Public watersystem the applicant shatliscuss bhe
alternatve plars. Reasns $all be given for decting the one recanmended, inleding financial
consicerations implemertability anda comparison of te minimum clasgfication of the water
systemoperator equired for operation of each altetive fadlity.

1.24 Desgn Criteria

A summary of completdesgn aiteria shall be submtied fa the promsed poject @ntaining,

but not limted to, the followng:

(@) safeyield of the souice ofsupply (which maybe waived for existing systems witlo n
history of outagesand which will notallow further conneitons)

(b) reservor surface aga, voumeand avolumeversusdegh cune, if appli@able;

(c) area andnap of sourcerotectionarea,ncludng an acurate GB location of the
source(s);

(d)  estmakd aveage and mabmum day waterdemands for the designesiod;

(e) number ofexisting anl propsedservies;

()] fire fighting requirementsjncludes volume (gm), pressureand durationof flow
(minimum of2 hoursrequired);

(g) flash mix, flocculatio and setling basincapaaties

(h) retention times;

) unit loading;

() filter area anthe prgosal filtrationrate;

(k) backwas rate; and

() feeder capac#s and ranges

1.2.5 Soi andGroundvater Corditions,including a description of:

(@ the damacterof the soilthroughwhich watermains are to be ldj

(b) soil conditions prevailig at stesof proposedstructues;and

(© the elevabn of highest grondwater in réation to subsurface stuctures.
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1.2.6 Water Use Data to include:

(@) adescrption ofthe populatdn trends as ndicaed by available rexds,andthe estimded
populaton whid will be servedoy theproposed vater systenor expanded system;

(b) presentvater consurption and the projeced averagand maximum daily demand,
includingfire flow demand (seAppendix A Subpat 1.2.8); and

(c) unusual occurerces, ncluding ancipated future industral or commercialuses.

1.2.7 Hydraulic Analysis

A hydraulicanalysis slall be perfamed on # proposed water systems, and may be requived
majorimprovemerg to existing systens, demonstrating &ability of the sysem to meet
pressue ard flow requrements.

1.2.8 Fire Flow Regurements to include

@) recomnendationsof the Insurarce Servies Office current edition or the local fire
depatmentas to fireflows requiredin the service area inWoed; sysems used br both
fire protedion and dmestc use mat maintan a minimumof 20 psi under fie flow
condiions at allpointsin the distribution sysem and provide adequate distribution
storageto meet botldomestic andfire flow requirements (&eAppendix A Subpat
7.0.1).

(b) fire flows which will be madevailableby the propsel or enlarged sstem; and

(c) informationof type andconnecton to thewater system required for buildingrinkler
systems, intuding bad flow prevention devices méag the pplicableASSE Standals
andAWWA Stancrd M- 14.

1.29 Sewenge System yailability

Descrbe the existig sewerageysten and ndicate bcation @ existing and known future
sewage ament works, with gedal refererce totheir proximity toexisting a proposedwvater
systen strudures which mayaffect heoperaton of the wéer system, or whib may affecthe
quality of the supply.

1.2.10 Sourceof Water Supply

Describe the propodenurceor sources bwater supply to be developed, the reens for ther
seletion and preide informationas neded to @ina Souce Permit asequired in Subchpter
21-4. (Povide detdis of operaton whentwo or mae sources are us¢d

1.2.11 Proposd Treatmat Processes

Summarize ard esablish the adequaayf proposel processs and unit prametes for the
treatment ofthe specifc water uneér considention. Alternative nethods of waer reatmen and

chamical useshould be considered as a meansdieing water handlig and disposalprodems.
Pilot studiesare requiredwhen the proposedreatmen deviatesfrom the conenional mmplete
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treament involving coayulation, flacculation, sdimentationand filtration wih standard rates.
Pilot studies mayange fiom review ofpilot studieson Smilar systems wittsimilar raw water
guality to full scalepilot sygem castructonand evéuation.

1.2.12 Waste Disposal

Discuss thevarious wases fom thewater teatment fant, their volume, proposed treatrhand
points of disclarge. Disposa of water treatment plasludye $dl occurin a mannethat s in
accodancewith theAgency ofNatural Resurces requirements

1.2.13 Automation

Provide daa sypporting the seletion of automatic equipment, for tte@ent plants, includng the
sewvicing ard operator trainingo be provided Manual overridemust e piovidedfor any
autonmatic contols.

1.2.14 Project Sites:

Include a discason of:

@ thevariows sites onsideredand advantages of the recommendeg(9n

(b)  the proximty of residenes, ndustries, and oth@mportantestablisiments and lad uses
ard

(c) any pdentialsouces ofcontaminatbn that may influee the quali of the sugply or
interfere with effective operation of the water system, swadsewag absorptiorsystens,
sepic tanks, privies, cessmis, snk haes, saitary landfils, refuse gartage,
underground storagetanks, hazaloussites, industal facilities direct dschage sies
agriaultural land use, industrial dumps, etc.

1.215 Finandng to inclwe:

(&) edimated ost of integral pastof the gstem;

(b) projected stimatel amual @st ofoperaton; and

(© proposed rathods to finance bth capital ad operatingcoss.

1.216 Future Extensins

Summarize planning for future @egsand ®rvices.

13 Plansfor Construction

Plansfor water systemimprovementsshdl, where pertinentprovide the follaving:

1.3.1 General Layaut:

Include
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(@)

(b)

(c)
(d)

(e)

(f)
(9)

1.3.2
(@)

(b)

(©)
(d)

(€)

(f)

(9)

(h)
(i)

One(1) copyof plans which are relevant to wasystem @proval suchaslocation o

souce, storage, if anytom ard waste waer sewershoundaiesof area to e served

etc.

The first pan sheets shall again:

1. Prgect Title;

2. Completeindex ofall shees for the project;

3. Location map inluding North identificaion;

4 Legenddifferentiating between exsting and prgosed facilies ar will be
different forsantary and storm sewrs

5. Inclusion d professionbengineer'sealand sgnature;and

6. A scale bar will be provided when dravgsare b scale.

Plars shdl be onnominal 2' X 3' shdse.

All sheets kall be legble; exh deet hall have thditle of the sheet, mject name, name

of the public vater system.

All revisions slall be sadentified and include the registerprofessonal enginer Ssed

andsigndure.

Location and size of existingwater mains.

Location andnatue of exsting wate systemstructures and appurtences affeang the

proposedimprovements, nded on or sheet, and location plan showingject

location(s) within the municipality.

Plan Sheeatshal include:

stream crosings,providing profiles withelevationsof the strambed and the noria and
high and low waterlevds;

profiles having ahorizontal scale of not more thanQlfeet tothe inch ad avettical
scaleof not more than 2€eet o theinch, with both scas cledy indicaed, and plan
views having a scale fonot more than 5@eet to thench;

locationand sie of thepropertyto be used for the source developimeith respect to
known referencessuchas roads, streamsdion lines or steets;

topograply ard arrangemem of presert or planned sourcgroads, or structres, with
contour intenals rot greder thantwo feet,where necessary to detail constrantyradirg
and filling;

elevations d the highest knowifloodlevd, floor of the structire, ugerterminal of
protectve casingsand outsidesurounding gradeusing a sinig datum whech mgy be a
National GeodeticVertical Datum or United States Coastl Geodtic Survey,United
StatesGeobgical Survey or equalert elevations where applichle asreference;

plat andprdfile drawings of sarce constructionshowing diaméer and degt of drill
holes, camg and inear diameters and depths, groutilegths, éevations and desgnation
of geological formationsyaterlevels and oher detailgo descibe the gpoposel well
competely;

location of all existing ad potentialsaurces of pllution asoutlinedin Subchater 2116
of this Rule;

size, langth andidentity of sewers, drainsandwater mains and thelocaions relative to
plant stuctures, dso preferral type ¢ pipe sh#l be indicaedon the plan;
schematiclbw diagramsandhydrauic profiles showig the flow through various plant
units;
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(), piping in suffcient detail to stow flow through theplant,including wage lines;

(k) locatonsof all chemcal stadage areasfeeding egipment and point®f chemical
application;

() al apputenancesspecift structures, equipment, water treatmplantwaste dispsal
unitsandpoints of discharge havgnanyrelaionship © the plangor water mains and/or
watersystan strudures;

(m) locdions of sanitgror other ptentially contamnating facilities, such alavatories,
showers, toilets, andtkers, when applicalbe or required by the Secretary;

(n) locaions, dmenrsions,and elevatins ofall propo®d plant facilities;

(0) locations éall sampling tapsand

(p) adeuate desciption of anyfeatureshot othewise covered by the specifications

(@) Servie connectiordetail must be provided. Curb stops nstibe shown on plandrawings,
ard theymustbe ircapabé of corveying suface loads oto the service lie.

) Any connection betveenpotablewater aml building sprinkler/fire protection systems
mustbe stown and a ste accepted nethodof preventing backéw provided

1.4  Design Specitations

Whete pertinent complet, detailed ¢chnical speificationsshall besuppliedfor the proposed

project, including:

(@) apragram for ke@ing existing watersystemnfacilities in opertion during constructionof
addtional fadlities so aso minimize interrupton of service

(b)  construction @fails including maerids, qualty contrd, and testing;

(c) laboratory faciliies andequipment;

(d) the numberand aksign of chemical fxing equipmen (seeAppendix ASubpart.1); and

(e) materialsor proprietary equiprentfor sanitary oother facilties includng any necesay
backflow or back-siphonage protection and coatiaigl linings in contat with raw,
partidly treated or finibed waer.

15 Revisionsto Approved Plans

Any deviationsrom approve plans or pecificatiors affecting capady, hydraulic conditions,
operating uits, thefunctioningof water treamentprocesses, or thaugity of water to be
deliveredmust ke agprovedby the Secredry beforesuch changeae made. Reviseglans or
speificationsshallbe sulmitted intime toalow the review and approval of supkans or
specificatons before any congruction work, whichwill be dfeded bysuch changg is legun

1.6  Additional Information Required
The Secreéary mayrequire aditional information which is not paof theconstruction drawings,

swch ashead loss calculatns, popretary technical datacopiesof deedsgopies of corracts,
efc.
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1.7 Reord Drawings

Recod drawings, asuilt, are requred at the completion of eagioject. These drawigsshdl
be sibmited within 60 days fdfinal project competion. Consruction deails must ke certifed by
theengineer ofecord.
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Part 2 GENERAL DESIGN CONSIDERATIONS

Introduction

This Pat applies o:
@) Public Community water systemsand
(b) DomesticBottled watersystens.

2.0 General

Thedesgn of a water gstem or treBment proces encorpasss a broadarea. Application of this
part is dependenfponthe type of systen or process nvolved.

2.1 Design Bass

The wder treatment phnt, waer systemsourcesandpump stations shélbe designedior
maximumday denandatthe deign yeayreconmended 20 years hence. Watgstsm tretment
plant, for water g/stens planning on futurgrowth, shdl be designed for naximumday
demands expeted ateast 10 years henceWater mains and ansmission Ines shall bedesigred
for 50 yeas projeced growth. Public water systems semn fewerthan 100 conedions, suc as
condominiums or sutdisions,need onlyplan for knavn progctel demand. Sgecific per capita
per day demadsas outlined inSubpart 2.2 Table A2-1, shall ke usel to estalish initial average
day demand.

When a watesystem,expecting fiture growth, reacles 90% of the capdygiof treament or
pumping systms capaity, it shall ommenceplanning for the requied additional capaity.
When umping or teatmentapaities reach 100%the wder system shall initiate comaction
of these fatities

2.2  Water Demand

Source yieldwill be canpaedagairst the naximum denands of thavater systems to dermine
the alequacy of he souce(s)to meetthe expeted denand.

2.2.1 Average Day Demais

The our c e 0ity to enddithe aveage day demand isaBed an pumping 12 tours per day
Whena waersys t e avéragalay demal is being netby pumping in exess of 12 hors per
dayat thepermited ratethe wate systen shall immediately apply faddtional source cagcity.

2.2.11 Fordesign of new sysitesor modification b systems whout neteeddata recads, the
average dy demandshal be based on daverage dajlow quantiies inTable A2-1.

2.2.1.2Reduction in average day demands detered usng Table A21 may be madebasedn

the results of mtereddaia. Reductons below 6@al/pesoriday will not be pemitted in
residentiadwdlings. A 10% lekage/agingdaor will be addedo empirically derived
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avera@ day demands. Four types obposalsmay be preseted to determine reductions
in the aveage day cemands.

€)) Meter reaings o the eisting water sytemn
(2) Must be tabwted on a daily bais for at leatone yealand redingsmust
represent curent wsage;
(2) Must include daily ppuation figures oroccuparcy datawhenappropriate; and
3 On wasodly occupied dwellirgs, aveageday demandsnust betaken forperiod
of maximum occupancy.

(b) Meter reaings on exsting smilar water ystems:
Q) mustbe similar in population typand usag and must b approvedfor study by
the Secretaryard
2 two similar water systers shoull bemonitored br at leastone year prior to
anaysis.

(c) Instalation of low flow plumbing fixtures, 3.5 gdlon or less fluish toilets, 3.0 gallon per
minuteor fewer showerheds, and fauce aeators will allow fora 10%reduction in
design flowsas catulaedfrom Talle A2-1.

(d)  Othe proposalsaceptable to theSecretary, oracase by ase bais.

2.2.2 Maximum DayDemand

When the peaking factor is tW2), mesting the maimum day demand isbased on finished

water production whenpumping 24hours @r day atthe sane rate(GPM) as reeded to medhe

average dayamnand.

Maximum day demads aredetemined adollows:

Average day demands x peaking factomaximum day demansl In the abséce d site specific
datathe peaking factorshall be twa(2).

Pleasenote thatthe bass of desgn, includirg thedefinitions br average dademand and
maximum daydemand dfer in Part 11, Small Scale Systems.

2.2.3 Pe&ing factor

2.2.31 The pe&king factor on new projectsral non-metered exising projectss two (2).

2.23.2The peakng factor,if based ormeered data, mudie based othe same inbrmatian and
conditions outlired in Appendix A Subpar2.2.1.2, ands the itio of themetered
maximum daydemand to the meted avaageday demad. The maximmm daydemand is

the geatest mount of water produce by the water sysin on a singt day duringa 12
month period, a other g@propriate time period.
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Table A2-1- UNITIZED AVERAGE DAY FLOWS
Engineering Desiq Criteria
Uniti zed AverageDay Flow Quantities

ESTABLISHMENT DESIGN | Gallons Per Peson Per
VALUE Day(Unless oherwise
noted bdow)
Assembly Areas, ConfereaRooms 5
Airports
Bathhouses
Bowling Alley (no food sevice) 75 PerLane
Camps:
100 PerSite
Campgourd with central canfort statons
(4 peope pe site
With flush toilets no slowers(4 peopé per | 75 Per Site
site)
Construction Camps émi-permanent) 50
Day camps (no mealsserved) 15
Day Cae Ceners 15 Per Chid or Emploe, Per
Shift
Resort amps (nght & day) with limited pumbing | 50
Cafeterias 50 Pe Seat
Churches 5
Sanctuay seatirg x 25%
Church Suppers 8
Cottages 50
Country Clubs 100 PerRedden Membe
Country Clubs 25 Per Non-Resdert Member
Present
Dairy Farms 20 pertie-up
Dentist® ffiCe 35 Per StaffMember
Plus 200 Pe Chair
Doctorsd Of f i ce 35 PerStaff Member
Plus 10 Per Patent
Dwellings
Apartments 75 Per Peson with Minimum
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ESTABLISHMENT DESIGN | Gallons Per Peson Per
VALUE Day(Unless oherwise
noted bdow)
BoardingHouses 50
Plus Addtion for nan-resicentboaders 10
Multiple dwelling (condominiams town 75 PerPersorwith Minimum
houses, luistered hourg) of 2 Peope/Bedoom
Den with Couch 55
Rooming House 40 Per Occupnt BedSpace
Singe Family Dwellings 150 Pe Bedroom
Fadories 15 Gdlons Rer Reron, Per
Shift, exclusive of
IndustrialWages
Gyms 10 PerParticipant
3 Per Spetator
Hairdressers 10 Per Oprator
Plus 150 Per Chair
Hotels** with Private Baths 50 Pe Sleeping Space
Hospitals 250 PerBed
Institutions oher than hgsitals 125 PerBed
Laundries,sef-servce 500 Per Machine
Mobile HomeParks
Sydems Servingd or fewertrailers 450 Per $ace
Systems Serving 5 or more traibs 250 Per Space
Motels** with private baths 50 Per Sleepig Spae
Nursing Hanes 125
Picnic Paks (toilet wase only/pcnickers) 5
Restauant (toilet and kichen wastesncluding 30 Pe Seat
restaurat ard bar sets)
Additional for restaurant seing 3 mels 15 Pea Sea
per day
Restawants (fast fooéseeCafeteria)
Schods
Boarding 100
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ESTABLISHMENT DESIGN | Gallons Per Peson Per
VALUE Day(Unless oherwise
noted bdow)
Day, without gyms, caétaias & showers | 15
Day, with gyms, céeterias & sbwers 25
Day, with cakteria, lut withou gymsand | 20
showers
Service Statins 500 First set ofgas pumps
Plus 300 Each set thereatite
Sh@ping Centersbtores;
Large Dy Goods 5 Per 10 Squard-eet
Large supermamdswith meat depament, | 7.5 P& 100 Sqare Feet
without garbage gnder
Largesupermarkets with meat depaeny | 11 Pea 100 Square Feet
with garbage gnder
Small DryGoods(in shopping @nters) 100 Per Stoe
Suldivision 450 PerLot or 19 Gallons Pe
Day Per Bedroom,
whichever idarger
Theders
Movie Per Auditorium Seat
Drive-in Per Car Space

Trawvel trailer parks wittout individualwate &
sewer hookups

Comfort Station 90 Per TrailerSpace

Dumpng Station 35 Per Trailer Spae
Travel railer parks with ndividual waer & sewer | 125 Per Trailer Space
hookups
Veterirary clinic (3 or fewer docto)s

Without animal lmarding 750 Pe Clinic

With animal boading 1500 Per Clinic
Workers

Constuction (at semipermanat camp) 50

Day at shools and offices 15 Per Perso Per Shift

*Elderly housing mg be calclatedat 1.5 people per bedroom.

**D oesnot include laundy or restaurant demand.
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2.3  Plant Layout

Desgn dal conside:

a) functional aspects of th gant layout

b) provisions forfuture plar exparsion

C) provisdons forexpanson of the plant waste treatreamd digosal facilties
d) acessoadks

e) site grading

f) site drainage

0) walks, drivewags andramys

h) chemica delivery

2.4  Building Layout

Designshall provide for:

a) adequaterentilation

b) adequate lighting anldeating

C) adequatelrainage

d) dehumidfication equipmentif necessiry

e) aceessibility d equipmentfor operaton, sericing andremoval

f) flexibility of operdion

Q) operdor safety

h) convenience of opeation

i) chemica storage and feed equipmentdsepaate room tareduce hazardsanddust
problems

2.5 (Resered)

2.6  Electrical Controls

Main switch geaelectricalcontrok shdl be loated aboggrade in areas not subject to
flooding. All electricalpands, including control panels, shiabe Isted and lab&ed by a
naionally reaognzed tesing agemy.

2.7  Standby Power

Standby pover maybe rejuired sothat waer maybe treated and/or pumped te ttistribution
systemduring power outages. If not proposedspaitt of the projet, the engieer shll provide
rea®ns fornotincluding standbypower.

2.8  Shop Smace and Storae

Adequate facilities should be indiedfor shop space amhstorage consstert with the needs of
the designedfacilities.
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2.9 Laboratory Equipment

EachPublic water system sdll have minmum ealipment and failities for laboratory testing as
approved byhe Secetary and amecessary to assue proper operatiorh.aboraory equipment
shall be baed orthe charaderisics of heraw water source amhthe complexity ofthe treatmen
process inolved.

2.91 Testirg Equipmet

As a minimum, or as approved HyetSecredry, the folowing laborabry equipment shall be

provided

a) Surface vatersystemsshallhavea nepheloméric turbidimetermeeting theequirements
of Standard Methodgor the Examination of Waer andWastewatdr, latest edition

b) Each surface ata tregment plantshal have a pH meer.

C) Each iron anthbr mangarese removéaplant shdlhavetestequipment @pable 6
accuratdy measuringronto a minimumof 0.1 mg/l aad/or test guipmern cambe of
accuratelymeasuing manganese to a minimum@f3 mg/l

d) Publicwater systemswhich chlorinate shall hae teg ecquipment fo determinimg both
freeand total dhlorineresdual wsing the N,Ndiethyl-p-phenylerdiamine coloimetric
mehod inStandird Methals for the Exanmination of Water and Wastewatéatest
edition.

e) Public water s/stens which fluoridate Isdl havetest equipnent for degrmining fluoride
by mdhods inStandardMethods fotthe Examination oWater and Watewater, latest
edition.

f) Public water gstemswhich feed polyphosphates shiadve tet equipmentapable of
accuraely measuring phospltes fom 0.1 to 20mg/I.

2.9.2 Physial fadlities

Sufficient bench spce, ventiléon, lighting, saéty equipmentstorage ad a laloratay sink dall
be povided.

2.10 Monitoring Equipment

Water treatment plasshal have monitoling equipmetnto maitor wate beirng dischaged to

the distributon system as follow:

a) Plantstreating suface waer mug havethe capablity of monitoring and recording
turbidity to meet the rquirements of Secton 6.4. Free chlare must be monitored daily
perSubseabn 7.2.3.

b) Plants trating grondwater shdlhave the capabity to monitorand recordfree chorine
residud

2.11 SampleTaps

Sanple taps shabeprovidedso hat water samples ode dtained from each water sarce al
from appoprige locaions in e@h unit opeation of treatmentTaps shall b consistenwith
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sampling needsand shalhot be of the petcock type. Taps dser obtining sampés for
baderiological analysis shalldof the snooth nosd type withaut interior or exterior threads
shall na be of themixing type, and shill not havea screen, arator,or other suchappurtenace.
Provision shall be made for satimy untieated well water usng a ampling tap.

2.12 Facility Water Supply

The fecility water supply seviceline and theplant finishal water samfe tapshallbe suppiled
from a source of finished water at a pointhere al chemicalshave been thoroughly mixed, and
the reayireddisinfectant ontact timehas bee adieved(seeAppendixA Subpar4.3.2). Tlere
shall be no cres connectioabetween tle faciity water suppy service line and any piping,
troughs, tanksor othe treatmenunits containing wastewater, treatmechemials,raw or
patially treated waer.

2.13 Wall Castings

Whenevempipes pasdirough wallsof corcretestructures, congleraton shall be given to
providingextra wal castings hilt into thestrudure to facilitate éitureuses

2.14 Meters
All watersystemsshal have an aceptable means of etering the inished wate
2.15 Piping Color Code

To fadlitate identification of pipingin plants and pumping atons it is recommended thattite
following color schene will be utilized.

Water Lines

Raw Olive green
Settled o Clarified Aqua
Finishedor Poable Dark blue

Chemical Lines
Alum or Primary Coagilant Orange

Ammonia White

Cabon Slurry Black

Caustic Yellow/greenband
Chlorine (GasandSolution) Y ellow

Fluoride Light blue/recband
Lime Slurry Light green

Ozone Yellow/orangeband
Phosphte Compouds Light green/red band
Polymers oiCoagulan Aids Orange/greenband
Potasium Permanganate Violet
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Chemical Lines

SodaAsh Light green/orang
band
Sulfuric Acid Y ellow/red band

Sdfur Dioxide

Light green/yellow
band

WasteLines

Badkwash Waste Light bravn
Sludge Dark brown
Sewer (Sanitary or Othe Dark gay
Other

Compressd Ar Dark green
Gas Red

Other lines Light gray

In situdions wheretwo olorsdo not lavesufficient contrasto easily differatiate betwer
them, a si-inch bandof contrasting cobr will be on one of the pipes at apgimately 30 inch
intervals.

Thenameof the liquid or gawill also be on tle pipe. In eme cass t maybe adantageos
provide arrows idicating the diredion of flow.

2.16 DisinfectionPrior To Use

All walls, pipe, tanksand equipmentwhich can convey or stepotable water shal be
disinfected inacordane with AWWA procedures.SeeAppendixA Subparts 7.0.19nd 8.5.7
for details. Phns orspecficationsshall ouline the procedure and include thisidfectant dosage,
contad time, axd mehod of testing theesults ofthe proceure. Thedblet netha is not
aceptable.

2.17 Manuals and Pats Lists

An operationand maingnancemanual(see Appendix Dincluding equipment maintemance and a
pats list shall be supplieth the waer systemas part ofiny prarietary unit installedin the
fadlity.

2.18 Operator Instructi on

Provision slall be made for operator instructi@mthe sért up of awater system watertreatment
plant or mmping stéion.

2.19 Other Condderations
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Consideration must beiven to thedesign reqiremens of other feceral, stée, and local
regulatory agencies farems sgh as safetyequirements, specal designs for th@andicappel,
plumbing and elecical cadesand castrudion in or near tte flood plan.
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Part 3 PUBLIC WATER SYSTEM SOURCE DEVELOPMENT
AND PROTECTION

I ntroduction

This Part applies to:

@ Public Community water systms;

(b) Public Non-Transient Non-Community water sygems with surface vater sourcesid
sourcegletermned b be ground waterunderthe direct influence of surfasester;

(c) Public Transient watersysems with surface wat soucesand soures determing to be
ground waer urder thedirect infuence of stfacewater; and

(d) DomesticBottled watersystens.

3.0 Generd

In selecting theaurce ofwater to bedeveloped, theapplicant for a Sourcedmmit shal show, to
the satisfation d the Secetary,that anadequatequantity ofwater will be avaibble, and thathe
waterwhich is tobedelivered to tke corsumers will meet the current ndgementsof the
Secetary with repectto microbiological physical, chemical ad radiologcal quditi es. Eah
water systen should take its rawwater from the besavailable sarce which s econmicaly
reasomble andechncally feasible. Proposed souscae evauated agaig six criteria; ste,
construction, weer quality, water qiantity, inerfererte and sairce potectian.

Not dl subpartof Pat 3 of Appendx A may be elevant fora preexisting source The
applicant is advised to consult withetSecretay for further guidance.

Geneal procedural requamentsfor a SourcePermit are atlinedin Subchater 4 Techmcal
requrements fossuiface water aren Appendix ASubpart 3.2and forgroundwater n Appendk
A Subpart 3.3.

3.1 Reserved

3.2  Surface Water Development

A suface wate souce includesall tributary stramsand basins, natal lakes ad artificial or
naturalimpoundmats abovehe point of water supply intake.

3.21 SourePermit
3.2.1.1 Source Permt Application (See Gbchagers3 and 4 br details)

(@) A Soure Pemit will be basedin patt on existimg threats to the war sourcesrad the
ability of the wader suppler to efectively manage those threats.
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(b) Land within a 200 feeisdation zane ofthe intake (or aspgroved bythe Secr&ary) shall
be ownel orlegaly cortrolled by the waer system as Subpart 3.3.1.@). Land ugs
not permited within 200" of the intakearelisted in Subpart 3.3.1.2(e).

(c) Fencirg of the ineke site may ke reqiired by the Secreta
3.2.2 Construcion

3.2.2.1Designof intakestrudures shll provide for:

(&  withdrawal of watefrom more tha one levelif quality varies with depth;

(b)  separate facilities for releasé less derable wate held in storage;

(©) where frazil icemay ke aproblem, lolding the elocity of flow into the intakestructure
to a minimum, generally not toexceed 0.5d€ per secad;

(d) inspedion manholes eery 1000 feet for pipe sizes largeargh to permit visual
inspedion;

(e)  occasional cleaning dhe nletline;

() adequate mtectian against rupture by draging anclors, ice, at.; and

(9) ports bcated abovéhe bottom d the gream lake orimpoundnent, but at sufficient
depth to be kat submeged at low water levels.

3.2.22 Natural and Artifcial Impoundments

Site preparton stall provide for,where gplicable:

€)) removalof brush and tree® high wate elevation;

(b) protecton fromfloods duing construction;

(c) closure of alwells which will be inundated, in accodance with requirenmgs ofthe
Secretary and

(d)  obtainingneessaryapprozals andpermits from other Ieal, state, or fed@l agencies.

3.2.2.3Filtration Reaiirement

All surface water sources shall be filteredddisinfected, or reeive an avoidanceof filtration
waiver, in accordance withSection 6.2f Sulchaper 216.

3.2.3 Quantity

3.23.1Safe Yeld Analysis

The quantity of waer at the surce $all beshownto supplythedesign year average day
demandgiven eiter a 1Q20 déw flow condition for intakes withoutaw water impoundmerd;
or a 20 6 50 yar doughtcondtion ushg a massliagram forsysems with raw wéer
impoundmats, and shik congder other withdrawalsn the stream, including minimum sén
flow requirementsof the Seaetay.

3.2.3.2Quantity Teing
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In theabsencef suitablelong termgagedflows, existing informaton from surounding
watershedsnay be usedHydrology modelsusedto predid low flow conditions must include
gaged flowdrom thewater shedn quedion. The poposed watershed shhegagel on a ddy
basis dung atleag 30 days ofthe yea'slow flow conditiors. Low flow conditions may be I
summer ad mid winter dependiig on thewateshed. The method proposed fet@minaion
shall beapproved by the Seretary prior to use

3.24 Water Qualty

The promsed sarceshallbe tested forthe waterquality corstituentslisted inTable 61 of this
rule, exceptfor thedisinfection byproducts and disinfection residuaksyd anyadditional
condituents that the Secretary requiresSedion 6.14 conains informaion aut Maximum
ContaminantLevel Goas.

3.2.5 Souce Interference

Interferene with exising withdrawals shallbe evalated. The proposed withdrawal rateaghnot
create a potetial health hazardnor interfere withexisting uses of thesurface wagr souce.
Theseexising usesare to beidentifiedby the applicant. These shallidude but ot be Imited
to: desded orégislated water rights, uses for nmmim strean flow, anduses for assimilative
capacity.

3.2.6 SaurcePraection

A source pratctionareashallbe déineatedfor the sirface watesaurce and a soueprotection
plan (see Sbchapte 21-16) shallbe devebpedwhich mitigates risks associatedith existing
and padenrtial sources ofcontamination.

3.26.1 Delinedion
Saurce protedbn areas dalineaion for surface water ®urces shalinclude the folloving zones:

(@)  Zone 1 shll corsistof an ara 200 feein radius around the intake or ahewise
determined ly the Secretayy.

(b) Zone 2 shall const of area within the watershetbcatal within 200 fed of peenrial
suiface water ad limited to 17,00 acres.

(c) Zone 3 shallkonsis of the remaning wateshedarea beyond@ones 1 and 2, expeas
may be reducedby the Seaetay ona caseby-case basigiving mnsideraton to the sie
of the watershed andhe likelihood ofcontaminain of the source.

3.2.6.2Soure ProtectionPlan SPP)

A SourceProtecton Plan shall be developed in accandawith Subchapter 2-16.
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3.3  Groundwater Source Developrent

A groundwaer sourceincludes dlwater obtained fom dug, driled, bored ordrivenwells,
springs, and ifiltration lines and gldries. Thedegee oftreatment equiredfor agrourdwater
source may baemilar o that ofsurface watesoures n cases whee the goundwatersource is
underthe direct inflence of sudice waters & deteminedin Subpa 3.4.

3.3.1 Source Site and Isolation Zone
3.3.1.1General Infamaion on Sites

Proposed source sitecationsshall be emote from B sourcesof contaminaion, hydraulically
upgradienbf major sourcesfocontamingion, and sitlated s asto minimize the inpactfrom
water quality threats. Pposed souce sites wil not be appiovedby the Secretary iareaswhich
may creée a publichealthhazad orunaccetable isk. Fening or posting of source siteso
restrict &cess may beequired bythe Secetary onacasg-by-case basis. On site sewatigposal
systems loeted within the retarge area shall Becatal aminimum ofa two yeatraveltimein
saurated materalsfrom proposed sowesites.

3.3.1.2Source Isolaon Zones

The souce sdation zone shdlbea water system controlled 20@dius arand the propsed
saurce uressapproved otherwiseased m sie specifc considerabns asollows.

(@)  The isoldion zonemay be incrasel at the discreon of the Seretary to nsure
reasomlde proection ofwate systemsources.

(b)  source istation zane reductiors to aminimum of 125', may be allowed thefollowing
canbe shown:

(1) Animpedng layer ofsoil ispresent ad located aleast 200" aroundhe source,
with no sigtficant hydradic comection b the proposed aquifer. Hydraulic
connection, or lack theed, betweenaquifers must be deternedby stardard
pumpig test metads induding:

i) stresing theproductian well or poposed aquifer,

1)) monitoring heaquifer'sresporse inmulti-level piezonetess, and

iii) mapping areas of ihfence of the sourcén overlying uncorfined
aquifers.

or:

2 Undevdopable land surroundshe saircesitesuch & rock dif fs.

(© Spring isoation zones may beeduced in @own slope drection provided thathe ara
down slope of the spring is belowebottomelevation d the spring. This area must be
large @oughto indude spae for mainénanceof the spmg. In no cassshall aspring
isolation zone be redwt to less tan50 feet h the ebwn dope direstion.

(d) All proposed groundwater sourceglsbe exaluated fordirea influence bysurface water
as pe Appendix A Part 3.

(e) Permited andorohbitedlanduses inthe sourceisolation oneare as follows:

(1) Permittel land usesvill be resticted to
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) souce @eration and maintenance;

(i) playgrounds, ball fields, temis couts;

(i)  seasonal lighduty roads;

(iv)  conservation anes;

(v) controlled u® of poassum andphosphorougertilizers; and
(vi)  other usswhich havethe aprovd of theSecretary

2 Prohibited land uses include:
0] application of nitrogen, pestiddesand herbicides;
(i) buildingsother than those requed for the wate sysem;
(i)  parkingof motor velicles
(iv)  chemicéor fuel stoage excepnhaturalgasor propare and otkr chemicals
that are required by theater system;
(V) swimming poals;
(vi)  salted or paved roaghasing through tre area;
(vit) septc tanks, subsurbice dispsd systans and sewdrnes; and
(viii) any other aavity whichmay cortaminate the vatersoure.

() Control of land use activigswithin the sourceésdation zonecanbe achieved by
owneshp of theland orthrough easeents with restrictive covenans. Theap | i cant 0 s
attorney must submitwritten cetification dtestirg tha the apficant ha the ability to
control the isolatin zone pe Appendix ASubpart 3.3.12(e) The applicant shiaprovide
documenttion on reqest bythe Secretiry.

Legal cantrol of land uses witin the isolation mne by the weer system rast betied to
the land deeddor dl parcels within the source idion zane and run vith theland
regardiess of future landwnershipso long & the sources usel for aPublic water
sygem

3.32 Source Costruction

Constrution of Public water systm driled wells shal complywith the well construction
standardsn Part 2 of Appendk A.

All drilled a driven wells shalhavea ptysical meas of proteting the alove grade wd casirg
from colisions by nsillation of a pemanent bargr, such asurrouring posts, acontainirg
structure, or fencing.

3.3.2.1Spring andShallow Well Condruction
Condruction of springand shallow wells stall only bepermitied when dilled wells ae rot
feasble or uponwaiver by the Seeary. Speciic reasonsisall besubmtted tothe Secrtary and

may include results of testells onthe projectsite, resuts of existing well yields n the projea
area,or detailechydrogelogic andysis.
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3.3.211 Constuction Mateials

Acceptable raterials inclde:

(@) corcrete tles (groutedtogether)

(b) poured in place concrete,

(©) well casirg, and

(d)  other meallic or plastic casing as apmred ly the Secretay.

3.3.2.12 SiteWork

Spring andshallowwell site constructim shdl include thefollowing:

€)) accessil@ entrace wth lock,

(b)  screened @enings,

(c) runoff diversion lermlocaied 50 feet yslope where feasibbe,

(d) back fill maerial of high claycontent slopjmg awg from the structure,
(e minimumof 4 inchesf top soil over e clay, and

()] a wateright sanitary cover.

3.3.2.2WaterLevel Measurement

@) Provisimsshallbe made forperiodic measwemers of water levelsnthe comgeted
well, e.g. insth 0.5 to 1" diameter pobe tule.

(b)  Where pneumatievater level measung equipments used, itshallbe maleusing
corrosionresigant materials attached firmtg the diop pipe or pmp columnandin such
a manner as torpvententance of breign matdals.

3.32.3 Observaton Wells shall be

€) Constuctedin accordancevith requirenents for pooductian wels and poperly potected
and maintained if to remain ervice

(b) Protetedat theupper teminal to precludemrance offoreign naterials.

(© Closel in accodancewith requirementdor permanenwells, if they aetaken out &
service.

3.3.3 WaterQuantity
3.3.3.1SafeYield
€) Pumped groundwatsiouces

Q) The souce shall be cgableof 180 days of pumipg attheaverage dy demand
rate followedby apeak ¢ 3 or 7days of pumping at te maximum day demaah
rate withow dewateringthe saurce. The 7 @y duraton of maximum day demand
pumping shdlbe appied to watersystens serving developments construeti for
thepurpose baccessingecreaiond andresortareas.The 3 dayduration of
maximum day demangdumping is aplied to al otherwate systems Peakiig
durdion is evaluated by the Seaief on acaseby-casebasis. The maimum safe
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yield shall nd be geaerthan tke pump ratef thecongant dschage testexcept
ona caseby-casebasis where a6 increase @y be grantd whensuppated by
appropriat documentation.

(2) Sources which mabe subgcted to inerference from exiging sources shalldve
that interferene evaluategher Appendix A Subpart3.3.3.22(f).

(3) Proposed saues which may be gbject to futire interference shll be allowedto
use oly 90% of the total available head the saé yield anaysis. This
requirement may be waivedylthe Secetary forwells belongng tothesame
Public water sytem.

(4) The safe yill determination shll take intoconsideraton seasnallow statc
water bvel and hydrogeologic boundaries affing the aquifer.

(b)  Springs

Springyields determinedrém randommeasuremiets throughat sumner and fall shal be
divided by 4and comparedgainst maximum dademands taeermine tle adeqgacy d the
souce. Spings ssuing from a defined bedrock &and anl gravel agifer, and having adetailed
hydrologiclow flow andysis will be compaed aganstmaximum daydemandsin a 1Q20
drought codition.

Detailed lydrologic an$ysis must hcludeat lead the bllowing:

(1)  Monitoring of spring yield fordw flow analysis on aweekly basisfrom July 1 to
October 15and from December b to March 5. Thelowed flow duiing either
periodshall be use in the analysis.

(2) Monitoring of springyield for high flow analysis @ a weekly basis from March
15 to Juy 1 and fom October5 to December15. The highest flow dung ather
period $all be usedn thecalculation anddelinedion of the Source Pitedion
Area(s).

All safe yieldanalyses shll usemettodologiesapproprate tothe hydrogeologic setting and
pulishedmethodologes, unlessprevioudy approved by the &retary.

3.3.3.2Pumping TesProceduesand Requirenents

All pump tess shall cosig of and be condtted in thefollowing order: astepdrawdowntest, a
constart discharge test, and a recoyézst. The constantischargeted shdl be conducted afte
full recovery fromthe step tst. The recovery testshall immedately follow the mndant
dischargeast. Testslsd| be evaliated singstandardpublishedmethalologies or any pre
approved poprietary method propsed by the cansulant and approved ke Seretary. All
recordings ad evauations (including graplncd) appropriate to hetesting progranshall be
provided to theSecretay.

33.3.21 Step dravdowntests shall:

€)) Contain at last5 stegs of at leat 60 minutesduraton.
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Vermont Water Supply Rule

Hold dischage castant for theduration ofeach sep. Seetablebelow urder Constant
DischargeTest (in Subpart 3.3.2.2) fordischargeimits.

Have drawadwn measted tothe nearest 10th of a foot.

Recommaded times ér drawdown measurenents are as follows

0- 10 minutes evay 1 minute

10- 20 minutes | every2 minutes

20- 60 minutes | evay 5 minutes

60+ mnutes every10minutes

Provideagraphof drawdavn / dscharge vs. discharge (Sw/Q@®%and eauation ofthe
daa collectedabove using publigtd methoddogies.

3.3.3.2.2 Corstant Dscharge Test

The consant dischage test sHabeconducted aér full recovery from thestep est. The
following talde shdl be used to determine the dtion of constant disharge teds:

Pump Test Rate Duration Congant

(GPM) Discharge Within:
071 49 72 hours + 5%

507 99 96 hours + 3%

100o0r greater 120 hous + 3%

The constantdischage test shallinclude lut notbe limited to the following:

(@)

(b)
(©)

(d)

Dischage shall behdd congantwithin the above limits.Ball-type valves &all be plaed
after meers o prewent turlulence inthe meter.Meters shall be cheked by anothr
independat method, i.e, buclet and stpwatd.

Drawdown measurementsttte neaest 100th ofafoot in observaion wells and to the
nearest 10th of a bot in prodation wells.

Recomnended tmesfor drawdown and dchage measuremésin the prduction well,
including ealy time reading, areas follows:

TIME INTO TEST, M INS | READING FREQUENCY
0-10 every 1 minute

10-30 every 2minutes

30-90 every 5 minutes

90-180 evay 10 minutes

180-420 every 3 minutes
420-1440 every 60 nmutes
1440end of test every 2to 4hours

All observaion wells, including watesysemsource, within the specified radius(see
Appendix ASubgrt 3.3.52 for theradius) shdlbe manitored ard wate level
measuremets shall beakenas follows:
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Q) Water levé measuremets shal betaken evey four (@) hous for two (2) days
prior to ard one (1)day following the constart discharge test.

(2)  Waterlevel meassuremerg during theconstat dschage tes shallbe taken &
least evey four (4) hours ad more frequatly based o the lydrogedogic stting
ard distance from the pumped source.

3 Monitoring of watersystemsaurces inuse shall include naaurenmentstaken ata
time following their longes$ recovery perod, usualy between 3and 5 A.M and
monitoring increnents of twohours @artduring the day (6P.M. to 6 A.M.) and
four hours aparfior the emaining hous shall be usd.

(e) A graph of drawdwn vstimeon loglog or semiog pape and distance & drawdavn, if
two (2) or moreobsevation wellsare availableand an evaationof this datausing
puldishedmethodologies.

() An evaluaton of groundwater lew trends for the production and monited sairces prior
to pumping toevaluaé seonalor sbrm reldedfluctuations in gounrdwater conditios,
effects ofneighboringsource, ard domestt usage gterrs.

(9) Precipitation and discihge plotted on each gaph of time dawdown for all sources
monitored.

(h) The irstallation @d montoring of obsenation wels, piezaneters or dtermonitoring
devices as needed

) Type and locdion of all observationwells shall be shown on engineeriptan.

3.33.2.3 Congant DischargeTestInterruptions

Thefirst 24 hours of the constant dcharg test shdl be free ofinterruptons. If aninteruption
occursthe test shabe termirated, he sairce alloved to fuly recover and the test restarted.
After thefirst tweny four (24) haurs, if the constant didtargetestis interupted a tothof two
(2) hours or bnger, betest slall be termnaied the sourcelbowed to fuly recover ad thetest
re-startel.

3.3.324 Recovery tests shall be condutienmediaely following the constart discharge
test and shaincludethe following:
@) Drawdown neasuemens to he nearst 10th ofa foot in hepumped source.
(b) Monitoring for two days or canplete recovey, whicheser ocurs first.
(c) Monitoring of dawdown d timed intevals which will result in evenly spack
plots onlogarithmc paper whe plotied & s' s t/t. Reconmerded tines of
recovey measurement begning when tie pump is tuned of areas follows:

RECOVERY TIME, MINS. FREQUENCY
0-10 every 1 minute
10-20 every 2 minutes
20-60 every 5 minutes
60-120 every 15 mirutes
120-360 everly 60 minutes
360-600 every 120 mnutes
6002880 every 360 mintes
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(d) Cdculation ofaquife paameters fom recoery daa.
3.3.3.3Approved Yield

Combined approved yieldfor all sources shall not exceed theyst e smdximum daydemand
excep in the caseof watersystemsserving municipalitieswhere the approvegield may irclude
the mximum day danand as pojectedover a20 year time period. When gste m 6 etereh
maximum day demandequat 90% of the previaly projeded maximun day demandhewater
supplier should prged a newmaximum daydemand and developdditional surces of waer
suply a that time.

3.34 Wate Quality

3.3.4.1The proposedaurce $all be tesed for thewater quality constituentsistedin Tabe 6-1
of this rule,exceptfor the dsinfection by-productsand disinfetion residualsandany
additional constitients tha the Secretay requires. Section 6.14 contains information
about Maiimum Contaninant Level Goals.

3.3.4.2Samplessdl be ollected athe conclgion ofthetest pmpingprocedue.

3.3.43 Field deermination of physial constitents or specal samfing may be reuired bythe
Secretary.

3.3.4.4A turbidity in excesf 5 NTU is not acceptable. Treatment may be reqed.
3.35 Source hterference

Sourcenterference maitoring shall beconducted omll sources, whepermitted bythe source
owner, wthin the monioring radius defined in this subpart unlessvaiver s granted ly the
Secretary. Source interference alyses déemine wheher a propsed purping soure will
resultin a soure interferege problem at a nghboring wagr system SeeAppendix A Subpart
3.3.5.4for the definition of unacceptableste inteference.

3.3.5.1 Developmentof a Source Interfence Tesing Program

(&) Theproposedsouce interference tesng progam shall beletiled on the Sorce Testing
ApplicationForm.

(b)  All sourceowners wihin the radial distances definedAppendixA Subpart 33.5.2(c)
shall beidentified and notiedin writing of theforthcomirg test. The notification shall:
Q) Include an informational form lettersupplied bythe Secretay.
(2) Reqles monitoring pemission and a written response;
3) Define reponsibility to prepare soucefor monitoring;
(4) State the monitoring radius requement.
(5)  Offerto disinfectandre-sed the sourcevhen the monitorig ends.
(6) Inform the ®urce ugr ard owner hat the aplicant will supply potable water or

cease tb pump tesshould ther watersupply needs not beet.
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(7) Identify name and phoa numbef contad per®on in the event ofa water owge
during testing.

(c) If unade to monita a neidibors source gstimatesource interference based on
calculdions.

(d) All sourcesidentified per 33.5.2(c) shall be motored,if possible

(e)  All sources monitored $all be disinkecied at he end of tk testing program \wen
permittad by the souce owne. Monitoring tubes andvate level probes shall be disin
fected pria to instalation.

3.3.52 Data Collection for Sorce Inteiference Tesng.

(&)  All dataspeified in Stbpart 33.3.2.2(d)shall be ctected.

(b) Existing sources ot in servie shouldbe neasured b the neeest0.01 foot. Sources in
service sbuld be neasured tathe nearest0.10 foot.

(c) The followingrates ard dstanceshall be sed fordetemining thestudy aeafor souce
interferene monitoring. The monitor ralius and duation may beincreasedt the
discrdaion of the Secretary.

PUMP TES RATE, | MONITOR DURATION
GPM RADIUS

0-19 1000 feet 72 hours
20-49 2000feet 72 hours
50-99 2500feet 96 haurs
100+ 3000feet 120hours

(d)  Water usage and lisng of soucesin servce.
3.35.3Data Subnittal

Saurceinterference information shalelsubmited in the Surce Evaluation Rgport on forms
providel by the Secetary.

3.3.5.4D¢finition of UnaccgtableSourcelnterfererce

If, asa result of sourcenterferenceexisting Public and private wate systemsanrot meet their
design demands, ¢ha souce interfererce problem exsts Applicants are adsedto contact the
Secretarydr additond guidance o calcubting inteference efécts on private wadr systems.

Public and private waer systens depletel by the testing of proposed sourdesd exiging
permited saurcesse&ing an increase in appved yield) shall beable to meetheirexpected
demandwhile the proposedPublic wate systemis pump teted for appoval. Unless more
specific information isavailable, the reliable lonterm yidd for aprivate souce should be
assuned to be ondalf (1/22) the dille r 6 srted yeeld Depemnling uponsystemuse, this long-
term yield mus satisfy the mininum values fand in TableA2-1 in this rule for Public water
systems.
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Interference probleemay al® include water qudity problems resulting from pubc source
testing.Interferene will be deermined basd on masuementor calculaton of interference
effects fromthe producton souce pumping atthe appreablerate at the end of 180 days at
average dy demand fus 3 or 7 daysat maximum day demand.

3.3.55 Resolution of Unaccetable Surae Interfererce

(@  All unaccetable soure interference shhbe resolvd to the saitsfaction of the Secrtary
prior to the issuance of a Source Perniitie appicant is egpondble for idertification of
all soucesin usewithin the monitomg radits ddinedin Appendix A Sulpart 33.5.2.
The Secetary may eithereduce thgermitted yield orrequre additional tesing a
analysis to determine the imgaipon be unmonitaed saurce.
(b)  Solutions may include:
(1)  drill affected sarce deepeand tesfor wate quariity.
2 test afected sourcer re-evaluate exing data.
3 Connectaffectad waker systemonto aceptalle Public watersystem.
(4) devdop an alernative water sourcefor theaffected source.
(5) Preentwater usagealata fromthe affetedwatersysten whichdoawmentsa
reductionin water demand.
(6) For some pvate watersystemsaddtional sorage ma bedeveloped to offset the
source mterfererce.
(7) Hydrofracure thewell or redevelop by otlranethods

3.3.6 Saurce Protetion

A Source Protection Area $all be ddineated forthe watersystemsource and &ource
Protection Plan slall be developed viich minimizes, to the extent praciilde, risks from
potertial sourcesof contamination.

3.3.61 SoucePraectionAreas (SPA} Geneal

€)) Delinedion of Souce Praection Area isrequired for anewPublic water systemand for
altering thepermittedproduction rate.

(b) If a newPublic watersystemwell interferes with an &isting Public watersystam ard
increaseghe sourcerotecton area d the existingsaurce(s) then the pplicant shall
reddineate thesource protetion area fa the affected exsting source and shall follow the
pubic notice requirematsin Subchaper 21-4, subgction 4.1.13.

(© Any increasan the rik of cortamination to an existhg Public watersystemcaused by
the expasion of itsSPA due topumpingof aproposedwvell mustbe aldressed by the
applicant priotto sourcepermitting for thenew Public water system.

3.3.62 SaurceProtectionArea Delireation

(@ Sourceprotection aeasshallbe delineaté using existing gelogic and lydrogeolajic
data,and umping test data.The gplicant shall give consideratido thefollowing:
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D

(2)
3)

(4)
(5)
(6)
(7)
(8)
(9)
(10
(11)

Hydrogeologic setting based on pulsliedandunpublishedreports, vell logs
fracturetraces, on sie observéions, and ther site specifianformationavailable;
Pumptesting at deggn production rate;

Ambient nonpumping goundwate flow condtionsbased ontopography and
observan wells when availdle;

Topograply uang US.G.Stopogrghic maps;

Structue (fracture patter, jointing, lineaments)

Suficial and berock getogy (rock types, depositional envitment, et.);
Sals (type, thickness, hydraulic propergis);

Thes o0 u s exgedtednaximumuse,;

Elevation of the source mump intake;

Appropriate hgrogeologicmodels; and

Seaonalmaximumdischarge of springs

The delineation o SPA isperformed n conjunction with the Source Permit pcess
descibed in Sibchapter 24.

(1)

(2)

3)

Souce Pemit Application:

Identification of souces of contamiation, devebpment of aconceptal

hydrogeologc model,andpreliminary SPA based on exisgidata cdlection anl

asessnen;

Source Testing Applideon; Scqe of Work:

The appliant shdlproposethe méhod of SPAdelineation, statevhat data are to

be collectedfrom the punping tes andhow it will be used inthe SPA delineation.

The propad may include:

0) Monitoring wells to determine distanadrawdown relationshp.
Producton wellsin uncon®lidated aquiérswith intended prodction rates
of 50gpm or greadr require aninimumof three (3)observain wdls. A
monitoring well plan andationak shall besuomitted for goproval.

(i) Water tableor potertiometric sirface fluduations groundwaer flow
patten.

(i)  Effect of pecipitation

Saurce Evaluabn Report

Each SPAshallbe delireated aftr careful consideation of all exising
information. The SPA shall be preented on a originalnfolded USGSmap of
scale 1:2400 or agequired by theSecretay. A georeferenced igital file of the
area may als be submited. Thismapshall include thefollowing:

0] Name and number of theeojectand sourceand thetown name.

(i) Pumping rate ofhesourcein GPM, maximum daydemand.

A narratve which descibes thefollowing for each SPA shall bencluded inthe
SourceEvaluaton Report.

) Bedrockand surficial geology (rock types, gesitiond environmat, etc.)
(i) Structure (fracture patte, jointing, lineanents)

(i)  Soils type thicknessstratification, hydraulic, popaties)
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(iv)  Hydrogeologic sting and agifer type
(v) Field Reconnaisanceobservations
(vi) Data Gaps whitmay befilled thraugh future tesing.

Note: As data is gtnerad duing sourcedevelopmet) refinemen of the unerstandng
of thegroundwateflow system shouldccur. It istherefore expectedthatthe
methalologiesemployed for SPA delineation be adjed to the hydrogeobgic
environmert ard that all existing dia ke caonsidered tadefine a easonald aea tobe
usal to prded the surce.

3.36.3SPA Zones

Soucke protectiom areas shadlbe deineatedwith the following zones, in a manner that refletie
hydrogeologic séting.

Zone 1Shal consist of the is@lion zore & desctbed inAppendix A Subpat 3.31.2. This is
the areavhere impac ae likely to beimmediate ad certain.

Zone 2Shall consist d the cortributions from the monitoring radiuestabliged in Appendix A
Subpart3.35.2(c), and outsidée Zone 1lsolationZone. Thisarea isonewherethere
will be probableimpacts frompotential sourcesf contaminaon.

Zone3 Shallconsst of remaining echage area(s) or area of contrilariito thesource not
delinegedasZone?2 and where there mdepossble impacs from potatial sairces of
contamiation. Groundwaer under thelirect influenceof surface veter shall nclude
upstreamareasn the waersted within 200 feet of any surfagvater ptentially
influendngthesouce.

2YTT Two year tavel time @YTT) zone shall baused tadentify a proection aeato provide
adequa protection from pthogen threts resultirg from onsitedisposalof sewag.

3.3.6.4Source Protection Plans

Saurce potection pars shall be developed for groundwaterosirces ard shall meé the
requrementsof Subchaper 2%16.

3.3.7 Infiltration Gall@ies

(@ Two typesof infiltration galleries are ecognzed by he Secretry.

(1)  Groundwater induced infiltteon galkries locaeéd so asto intercgpt ambient
groundwateflow.

(2)  Surfacewater indued infiltraion gdleries locatel 0 as tantercept srface
water. Infltration galeries within 200 feet of surfacewater areconsdered
surface water induced ihtration galleries,unless detailed aralysis of
groundwateflow corditions andwvater quaty detemine watas tobe accefade
grondwater.
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(b) Groundwater inducaginfiltrati on galleriesmay beconsdered ony where gological
conditions preclude the fsibility of developng an acceptable dilled well.
(c) Infil tration calleries shll be regeded inthe same nanneras wellsasfar assanitary
isolation distance ashland usesre concerne.
(d) Flow in the galeries slall be by gravity to the collecting e\l
(e) Review Proess
Infiltration gdleries should only écorsideedwhen deelopment b alterrative sources
is shown ot to be echnically vable.
(2) Groundwaer inducednfiltration galleries wil be revewed inasimilar manner to
wells.
(2) Surfae water nfiltration galleries will bereviewed on a case lzasebass and
maybe considexd surfae weter intakes

3.4  Groundwater Under the Direct Influence of Surface Water (GWUDI)

3.4.1 Public Community Water Systems arfdublic Non-Tr angent Non-Community Water
Systens

3.4.1.1Criteria

All systans not othewise exempted undekppendix ASubpart 3.41.2, andusing groundwvater

sources,shall use thdlicroscopic Partialate Andysis(MPA) tes when thesource meets any

one or nore d the following criteria:

(& Thesoure hasa higory of water-borre disease;

(b)  The source, witim the mostecent 3 yea period hashad oneor more volations of total
coliform MCL or has failed to meet anytotal coliform montoring requirements;

(c) Thesouce is sibject to anual flooding;

(d) There are castuctiondefects odeficiencies thatauld allow surface waterto directly
erter thesource;

(e)  The source is a spring or inféiifon galery;

() Thesource has ateged capability to yilel more than500 galons per miute;

(9) The souce isless tha 150 feetfrom a surbcewater body and:
(1) has lesthan 50 fet of sdl overthe sceen, enaf casing, or bedrock surface;
(2) hasno corfining laye; or
3 hasa drect hydraulic connédimn;

(h)  The sources a bedrok well farther than 150feet from the neaest surfacevater but has:
(1) less than 6 feet of wdertightcasng; and
(2) no canfining layer.

0] The source exhilstother @nvincing esidence of being urder the direct influece o
suface water

3.4.1.2Exemptians
(@  Systemsare exemt from further testiig when all availal# sources:

@ are gromdwatersoure@s but rot springs or infiltration galleries; and
(2)  are fartter than 150fed from the neaest surface water bggdand for rock wells
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3) havemore tha 50feetof watertightcasng ora confininglayer.
(b) Systemswvhich passhe Microscopc Partculate Analyss tests e exempt from further
testing.

3.42 Public Transient Non-Community Water Systems
3.4.2.1Criteria

A wate systenshall condict wate quality testing if the Secretarydetermines ource is at risk

of GWUDI. Sources areit risk of GWUDI when:

(@) thereareconstruction defects or deficiges exst that coud all ow suface waer to
directly entethesoure;

(b)  there are indtationsof water-borne dsease othbreaks asociated wh the source;

(c) there is eudence of direct surbice vater conamination

(d)  there are surrounding sourcddecal ontaminatian;

(e) thesouce s an infiltration gdery or dug well;

()] the soure is a gavd well or wdl point and lessthan or equiao 50 feet from arface
water, and exhibts criteia listed in(a) throwh (e); or

(g)  there is not enoughformationto make tle determination.

3.4.2.2Water QualityTesting

@) Systemsshall makeémprovanensto dovioussourcecorstructon defectshatincrease
the sar c e 0 srabilityutd sarlacewatercontamiration bebre beginning testing;

(b) System shi&d perfom six montts of total coliform testing, includinge-coli teding if fecal
coliform-positive;

(© Sydem slall perform one sping MPA teg if any confirmedotal coliform-positive
occurs diring step (b)testing;

(d) System shall perform hydraulioanectionanalysis f the MPA labortoly is unable to
adequeely exanine the reqiisite amout of sanple

3.4.2.3GWUDI Determnation

The Secretry will determineif the soureis GWUDI based orthe available information, ste
visits, and water quality sing dat. The sysem shall provide he Secretary with the
informaion neededo make ths deternmaton.

3.5  Standardsfor Public Non-Community Water SystemSou ces

3.5.1 Watersystemsouces forPublic Non-Community water systems shalbaply with the
requrements foad in Pat 11 of Appendk A.
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Part 4  WATER SUPPLY TREATMENT

Introd uction

This Part apples ta

€)) Public Community water syptems
(b) Public Non-transient water systems;
(c) Public Transient water systens;and
(b) Domesic Bottled watersystems

4.0 General

The design btreatmenprocesse anddevicesshall deend an evaluation of the nature and
gudity of the partialarwater to be treated and the desiredality of the finished water.

(@  Allfiltration fadlities mud be c@able of prdudng finished watr meeting he MCLsin
SubchapteR1-6, andthe Giardia and viral standards aD£FR, 8141.70.

(b) Pilot studies ae required on alhon-conveniond water tratment sysms, whee data on
similar faglities in e on Vermont wars isnotavailable.

(c) Pilot studies must aldres water aualitiesexpected thraughout the year includgispring
runoff andwinter cold water.

(d) Pilot studes maynot be requred forconventiorl flocaulation, sedimetation fil tration
facilities.

(e Best Available Technologis (BAT) shdl be consideed whena treatmat technologyis
required under 40 GFParts141 and 142.

() Pilot studes may be requirelly the Secretaryfor proposed application of Ganular
Activated Garbon(GAC) treatmentwvhenother conpounds in the watemayinterfere
with effedive GAC treatment

41 Clarif ication

Plantsdesigned fa processingurfacewate shall:

@) providea minimum of two unitseach for raj mix, flocculaion andsedimentation,

(b) be constucted toallow unitsto be takerout of sevice without dsrupting goeration, and
have drains opumps sizeda allow dewaering in a easonale peiod oftime,

(c) be startedmarually following shutdownard

(d) minimize hydrailic head lossesdtween unis to albw future chagesin proeses
without theneed br re-pumping.

4.1.1 Rapid Mix

Rapidmix shall mearthe apid dspersion ochemicds throughou thewater tobe treded,
usually byviolent agtation.

€)) Equpment- Basins should bequipped wth mechaica mixing devices.
(b) Mixing - The detation periodshoud be no more than thirty serds.

Page35



Vermont Water Supply Rule

(c)
(d)
412

Location - Therapid mix andlocculation basinshall be as ose togther as possile.
Somesydems may beble touse static mixer® accompish rapidmixing.
Flocculaton

Flocaulation $all mean theagitation of water at low veldties for longperiods oftime.

(@)
(b)
()
(d)

(€)

(f)
(9)

413

Basin Degyn - Inlet andoutlet deggn shal prevent shortircuiting anddestructionof
floc. A drain and/or pmps shallbe provicd to handledewaering and sludyeremoval.
Detentian - The flow through velocity sl be not lesthan0.5 ror greatertian 1.5feet
per minutewith a deéntion tme for floc formation of & leag 30 minugs.

Equipment Agitators shallbe drivenby variablespee driveswith the peripheal sped
of paddkesranging from 0.5 to 3.Cektper second

Piping- Flocculaton andsedinentation basins shallbe as ose together a possibleThe
velocity of flocculaed water througpipes orconduits ¢ sdtling basinsshall ke not les
than 05 feetper seondnor greater than 1.5 feeepsecond. Albwances mustbe made to
minimizeturbulenceatberds and bangesn drection.

Other desins- Baffling may be ugd to provide foflocculaton in smdl plants ony after
congultation with the Secreairy. The design should be such that thelocities anl flows
notad above willbe mairtained.

Accesgbility - Floccuation basin sbuld be degjinedfor easy acess anabservation of
floc.

A superstrature over tle basin mayberequred.

Sedmentaton

Salimentation shall followlbcculation. Thedeentiontime for efective clarification is
dependentipon anunber of factas relatedd basin design ad the rature of the raw ater. The
following criteria apy to convemionalsedimentaton unts.

@

(b)

(©)

(d)

Detention time- Shall provideaminimum offour hours d settling ime. Rediced
sedmentation time ma also k& goproved wherequivalenteffective settling is demon
strated.

Inlet devices- Inlets dhall be asigned to dstribute the wate equdly and at uniform
velocities. Open pts, submergegborts, and smilar entrance arragemets are required.
A baffle stould be constrated acrosthebasin closeto the nlet end and shodlproject
several éetbelow thewater surf@eto dssipate imet vdocities ard provide uniform
flows acr@sthe basin.

Outlet devices- Outlet devces $all be designed to naintainvelocities suiible for
setling in the bag and b minimize short iccuiting. The useof submergedbrifices is
recommended in orcer toprovidea wlume above the orifices fetorage wheréhereare
fluctuationsin flow.

Overflow rate- The rate of fow over the otiet weir stall not exceed 2,000 gl per foot
of weir length.Where subrerged orifices ae used aan aternate foroverfiow weirs,
they should not be lower thahree feet blow the flow line with flow rates egivalent to
weir loadngs.
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(e Velocity - The velocity hrough settlingbasins kall not exceed 6.feet pe minute.The
basins mat be desigedto minimize shat circuiting. Fixed or adjustable baffles rstbe
providedas neessay to achievehe maxmum potenial for clarification.

() Overflow - An overflowweir (or pipe) siould beinstalled which w | estaltish the
maximum waterevd desiral on tg of the fiters. It shdl discharge by gravity with aée
fall at alocation whee the dischrge wil be noted.

(9) Suyoerstruture- A superstructureover the sdimentation basi is required.

(h) Sludgecadlection - Mechancal sludge ollection eqiipmentshould beprovided.

) Drainage- Basins must be pradedwith a measfor dewagring. Basirbottomsshoud
slope oward the dain notless than ondoot in twele fed where mehanicalsludge
collectionequipmernt is not equired.

) Flushing lines- Flushing lines or lydrantsshal be provided and must bgu@pped with
bad flow prevention devtes accptabk to the Scretary.

(k) Safey - Pemanentadders or hadhdds should k provided on the inside &lls of basins
abo\e the water ével Guardrails should be ircluded

) Sludge removal- Sludge removal @sgn shall povide that:

(1) sludge jpes shl be nat lessthan threeinches h dameter andso arrangeas b facilitate
cleanirg,

(2)  entrance tsludge wthdrawalpiping shallprevent clogying,

(3) valves sall be locaed autside the tank for accesdily, and

(4) the geratas may obserg and smple sludgebeing withdrawn from teunit.

(m)  Sludge dispoda Sludge dispsal faciities shall meethe requrements othe Secretay
(See Subpd 4.10)

4.1.4 Solids ContactUnit

Units are acceptable fatarification wherewatercharacterists arenot variable and flow rates
are unform. Clarifiers should belesgned for tle maximun uniform rate anghould ke
adjustabe to changed flow which areless thanhe degn rae ard for changes in water
charateristics. Aminimum of two units areequired for suface wate treatnent.

4.1.4.1 ChemicalFeed

Chemialsshall be appied atsuch points and bsuch meas as tonsure satisfatory mixing of
thechemicalswith the wate.

4.1.4.2Mixing

A rapid mixdevice or charber ahead ofsolids condct unis mayberequiredby the cretaryto
assure propr mixing ofthe chemicals pplied. Mixing devices emjoyed sh#l be so onstucted
asto:

€)) provide gad mixing of raw water wth previously formed sludge pigles, and

(b) prevent dgposition ofsolids n themixing zones

4.1.43 Sludge Goncentrators
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The equiprentshould provde eithe internal or extmal concentratordn order to dtain a
coneertratad sludge wih a mnimum of wade water.

4.1.4.4SludgeRenvoval

€)) Sludgepipesshall be notess tlan threeinchesin diamete and scarranged as tdacilitate
cleaning,

(b)  ertrance o sludge withdrawlgpiping shall preent clogging,

(c) valvesshall be located aitsidethe tank for accessibility, and

(d)  the gerator mayobsere andsample slude beingwithdrawn fromthe unit.

4.1.4 . 5Detertion Perod

The detation period shH be asapproved by the&retarybased onhe individual units used,
and the raw watercharaterisics.

4.1.4.6\Water losses

@) Units shall begrovided wih suitablecontrolsfor sludgewithdrawal.
(b) Total water losses sbuld not exeedfive percen{5%) far clarifiers.

4.1.4.7 Weirs or Orifices

The unis slould beequipped with either oveflow weirsor orifices constructed sha water at
the sufaceof the unitdoes notravel over 10 feet horizntally to the collection trough.

(&) Waeirs shallbe adjusable, and at leagquivalent in lergth to the peimeter of hetank

(b)  Weirloading shallnotexceed 10 gpm per foot ofeir length forunits usedfor clarifiers,
and

(c) Where aifi cesare usd the lading per footof launder atesshould be guivalert to weir
loadings Either shall prodice uniform rising ratesover the entire aea ofthe tark.

4.1.4.8Upflow Rates

Unlesssupporting daa is submited to the 8cretaryto justify ratesexceedig the fdlowing, the
rate of flow dhall not exceedl..0 gpmper square foot adrea atthe sludgesearation Ine.

4.1.5 Tube orplate seters

Proposés for settler unit clarificatia must includepilot plantand/or fullscale @mongration
sdisfactoryto the ®cretary priorto the prepeation of final plans aiwl specificationsdr
appro\al.

4.2 Filtr ation

Acceptablefilters stall include, at the discrein of the Secetary, the following types:
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@ rapidrate gravty filters;

(b) rapid rate presste filters;

(c) slow sand fitratior

(d) direct filtration;

(e diatomaeousearth fitration; or

() other technobgy asapprowed ly the Secretary.

The appliation of any metype mustbe supporté by waer quality datarepresentng a
reasoreble periodof time to daracterize thevariation in water qualityExperimental treémert
studiesmaybe requred todemonstra¢ theapplicaility of the method of filtrabn proposed.

42.1 RapidRate GravityFilters
4.21.1 Pretreatment

The use ofapid rate graity filters shdl require petreatnent through the atition of constituets
to enhane the treatnen process.

4.21.2 Rae of Rltration

The rate of filtratio shall be deémined thraugh consideation ofsuchfactors & raw water
quality, degree of préreatment povided, filter media, wder quality contrbparameers,
compeaeng/ of opearting persond, ard other fators & requiedby the Secretary. In any a&as
the filterrate must beproposed amh justified by thedesigning engireer to he satisfactionof the
Secetay prior to he prepaation of final pans and pecificatons.

4.2.1.3Total Filter Capadty Determnation

(@)  Atlead two units shall be proded Where ony two unitsare providedach shll be
capale of meetingthe plan design capady (the progcted maximum dédy demand) at
the approvd filtration rate. Where more tlan wo filter unitsare provided, tte filters sdl
be capable of meetinge plant desig capaity a the approed filtrationrate with one
filter removedfrom service Where decliing rate filtration is gpovided, the variale
aspetcof filtr ation ratesandthe numtler of filters musbe casiderel whendetermining
the design gaadty for thefilters.

(b)  The resere capaity of wate treament plants consructed betweerl980 and 192 shdl
be detemined uwnder the previoupracticesuntil 2011. These preious practces reqlired
the pant apacityto meet average daily demandtivione filter off line andmaximum
daily demanl with all filtersoperatng. Anynew water treément plantcongruction or
major malification beginnng afterJanuary 11993, requies wse of tle new $andards fo
desgn as @scibed inAppendix A Subpard.2.1.3(a).

4.2.1.4 Strucural detailsand hydaulics

Thefilter strucure shdlbe so designd as to proide for:
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(@)  vettical wdls within the filter;

(b) no protruson of the fiter walls into thefilter meda;

(© headroomto permit normal inspectioand operation

(d) minimum water degt over he suface of thefilter media ofthree (3) feet;

(e) trappedeffluent to preent bak flow of air to he bottomof the fiters;

() prevertion of floor dainage tothe filter with aminimum of 4 inch curb arad the filters

(9) prevertion of flooding byproviding overflow;

(h) maximum vdocity of treatd water irpipeand conduisto filters of two feet prsecond

) cleanouts and stight alignment for influent ppes @ conduts where solids loading is
heaw;

()] washwaer dran capacity to cary maxinum flow;

(k) sdety handrds or walls around fitter areas gdcent to normalwalkways; and

() construction toprevent cossconnectims and comma walls between ptableand non
potakde water.

4.2.1.5Washwaer troughs

Washwate troughs should & constuctedto have:

(@) the botom elewation above thanaximum leel of expanded rdia duing washing;

(b)  atwo inchfreeboardatthe maxinum rate of wash;

(© the top €ege level andall at the same elevation;

(d)  spaing so thaeachtrough serves theame nmberof square fee of filter areaand

(e) maximum horizontatravel of suspnded paticles to reachhtetroughnot to exeedthree
feet.

4.2.1.6Filter material

The melia shdl be clean silica sand or othagtural or sythetic meda approved Y the

Secretay, having the following chaacgristics:

@ a total dgth of not lesshan 24inches and genetglnot mae than 30nches;

(b)  an dfective size range of thesmalkest magrid no greater than 0.45 to3% mm;

(c) a wiformity coefficient ofthe sméest materal notgreaterthan 165; ard

(d)  amnimum of 12inches of mediawith aneffective size rage no greater thar®.45 mm to
0.55,and a pecific gravity greaterthan oherfiltering materials withinhefilter.

(e)  Typesof filter media:

(1)  Anthracite - Cleancrushed arftracite,or acombinaton of anthraite and other
media maybe considered otine basisof expermental data pecific to theprojed,
and slall have:

0] effedive size of 0.45nmto 055 mm with unformity coeficient not
greaterthan1.65 whenusel alone;

(i) effective size 00.8mmto 12 mm with a unformity coefficient not
greder than 1.85 whe used as aap;

(i)  effective size for anthradte use&l onpotable groundwater for iroand
manganesremoval orly shall bea maximum of 0.8 mm (effective sizs
greaerthan 0.8 mmmay be appreedbased upon osite piot plant
studies)
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(2) Sand - sandshal have:
) effective size d 0.45mmto 0.55mm; ard
(i) uniformity coefficient ofnot greater han 165.

3) Other media Othe media wil be casideredbased onxgerimeral data and
operatimg experience.

(5) Gravel - Gravel, when used aghe sipporting media, shattonsst of had,
rounded jarticlesandshallnot includeflat or elongaed paricles The coasest
gravelshallbe 21/2 inches insize wha the graverestsdirectly on he stramner
system, ad mustextend abwe the top of theperforated laterals. Not ks than
four layersof grawel shallbe provided in accordancewith the bllowing sizeand
depthdistribution when used withperforaed lateals:

Size Depth

2-1/2 to X1/2inches | 5to 8 inches

1-1/2 © 3/4 incles 3to 5 inches

3/4 t01/2 inches 3 to 5 irches

1/2 to 316 inches 2to 3 indes

3/16 b 3/Rinches | 2to 3 inches

Redction of graveldepths maye caisdered upa justificationto the Seatary
when proprietay filter bottoms arespecified.

4.2.17 Filter bottomsand strainer systems

Departrres from theg stardards nay be aceptble fa high ratefilters and fo proprietary

bottoms.Porous platéottoms shall nobe use whereiron or mamganese ray clog thenor with

waters softeed by lime. Manifdd type collection systems shall be designed:

€)) minimizeloss of hed in tre manifold materals; and

(b)  assureeven digribution of washwater an@venrate of filtration over theentire areaf
thefilter.

4.21.8 Surface wash orubsurfae wash

Sufaceor subsurfae washfacilities are recormended and maye acomplished by asydem of

fixed nozzles or arevolving typeapparatus. All devices shabe designed wih:

€)) provisionfor waterpressuref at leas#5 psi;

(b)  apropen instaled vacuunbreder or otherapproved device to preveriadk siphonage
if connectedo thetreded waer system;

(© rate of flow of 2.0gdlons per mmute per sqgare Dot of filter area vith fixed nozzles o
0.5 gdlons per mimte persquare foot wth revdving arms and

(d)  air washcanbe considered base experimentaldataand opeating expeliences.
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4.21.9 Appurterances

The following shall be povided foreveryfilter:

€)) influent and efluent samfing taps;

(b) meandor meauing head Igs;

(©) aflow meter. A modified rae cortroller which limits terate of filtration to amaximum
ratemay beused Howeer, equipmentthat sinply maintains aconstant weer level on
thefiltersis not @ceptableunless he rate of w ontothe filter isproperly controlled. A
pump or a low meter in each filter efient line maybe ugd aste limiting devicefor
the rateof filtration only ater consultation with the &cretury;

(d) filter towaste povision; aml

(e)  provisions fordraining the filter b wastewith apprriate measuresdr bad flow
prevention (se@ppendix A Subpart4.10).

It is recommendedhe foll owing be providedfor evey filter:
(@) acontinuousor ratating cycleturbidity recoding devicefor suface water gatment

plants, and

(b) a1l 01-1/2 inch presure hosand storage rack at the opating floor for washng filter
walls.

42.1.D Badkwash

Provisions shll be malefor washingfilters as bllows:

(@ aminmum rae of 15gallons peminuteper square fot, corsistent with vater
temperaturesand specific grawvity of the filter media. A ae of 20 galbns pe minute per
squarefoot or a rate ne@ssary to provde fora 5 percent epansion ofhe filter bed is
recommeded. A educed ratef 10 callons per miute pe square footnay be aceptable
for full depth athracite or granular activatl carbon filters;

(b) filtered waer providedat the required rate by vashwatetanks, a washwater pump, fom
thehigh servce main or a @mbinationof these

(c) washwaer pumpsin duplicateunlessan alternae mears of obtaning washwater is
available;

(d) not lesghan 15 minuts waslof filter a thedesignrate of wash;

(e) awasltwater regulgor or valveon themain waskvater Ine to oltain the dsired rae of
filter wash wth the washwadr valves on the ndividual filters openwide;

() a rate of fow indicator,preferably with a tdalizer, onthe main washwater line, located
so tha it can ke easily red bythe operatoduringthe wasing processand

(g)  design tgpreventrapid changem backvash wateflow.

4.2.2 Rapd rate pressure filters
The useof thesefilters is rot recanmendtd andgeneslly na approved sirte theireffectiveness

is easily relucedand their @erationdifficult to monibor, however, they maye theonly
economicsolution in certan drcumstances.
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4.2.2.1General

Minimum aitera relatve to number rateof fil tration stuctural details and lydraulics, filter
medig etc., prowdedfor rapid rde gravty filters also aply to pressure filtes whee gpropriate.

4.2.2.2Rate of fltraton

The rde shall not exceed three gansper minue persquardoot of filter ara, excep where
pilot study or inplant testing @ approved ypthe Secretary las demostratedsatisfactoy resuls
at higher ates.

4.2.2.3Details of desgn

The filtersshall be @sgned to provide for:

(@  aminimum of wo sight pors (ex@pt fa iron and manganeg removal filters);

(b) adifferentid head losgauge

(c) an easy readhble meer or flowindicata on each bagry d filters. A flow indicator is
recommerded for eab filtering unit;

(d) filtration and backwasing of ead filter indvidually with an arangement ofpiping &
simple as posible to acomplishthese pyposes;

(e) filter media shihcomply with Appendx A Subpart 4.2.1.6;

() thetop of the wastwater colletorsto be at least 18 inekalove the srfaceof the
medig

(g) the unetr drain sygemto efficiently collect the filtered water ando uniformly distribute
the backvash watent a ra¢ not less thn 15galons per minte persquare foo of filter
area,

(h) backwash flow indicats and controt thatare eaily readabé while opeiting the control
valves;

0] anair releasevalve on tle highest point d each fiter;

) an accesible manhole to faditate inspection andepairs

(K) mears to doserve thevastewater during backwashin

() constriction to prewvent coss conection; ard

(m) apresare relef valveshall be instdled for ead filter.

4.2.3 Diatomaeous edh filtration

Theuse of thesélters may be consigred forapplicaton to surface wagr with low turbidity and
low baderial caontamimation,and ma be wsed foriron removd for groundwaer, providing the
removal is effetive and the wateis of satisfatory sanitay quality before tratment
4.2.3.1Condtions d use

Diatomaceous earth fiters are expressly excluddcom consideation for thefoll owing

conditions:
@ color removal;
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(b)  turbidity removal whee either theyross quantity d turbidity is high or theturbidity
exhibits paer filterability chaicterisics; and
(© filtration ofwater with high algae counts

4.2.3.2Pilot plant study

Installaion of a didomaceous earth filtration system shall be peceded by ailot plant stug on
thewater b be treatd.

€)) Conditions ofthestudy such as duwation, filter rates, head loss acamulation, slurry feed
rates turbidity removal, bactera removal,etc. mst beapproved by the revewing
auhority prior to the study;

(b) Sdisfactorypilot plant resilts must le obtaned prior to pepaation of final cnstructon
plansand ecifications.

(© The pilot plant studynust demonstate the abilty of the ystem tomeetappliceble
drinking water sandards at alltimes.

4.23.3Types of filters

Pressure ovacuum ditomaceas earth filtationunits will be @nsideral for appoval.
However, hevacuum type is preferrefbr its ability to accommodte adesigh whichpermis
obsevation of thefilter sufaces to detrmine propecleanng, damagto a flter element, and
adequa coating ovetheentire filter aea.

4.2.3.4Treakd water storage
Treated water storage capacin exces®f nomal reqiirements sall beprovidedto:

@ allow operationof thefilters at a uniformrateduring all conditions of sytem demandt
or below the appvedfilt ration rateand

(b)  guaranteeontinuity of sevice during adverse raw watconditionswithou by-passing
the ystem.

4.2.35 Number of units.
SeeAppendix A Subpar#.2.1.3 forinformation on number ofunits.
4.2.3.6Precoat

(@)  Application: A uniform precoatshall be appliedhydraulically to each septum by
introducing aslurry to thetankinfluent line andemployirg a flterto waste or
redrculation system.

(b) Quantity: Datomaeous earthin the anount of0.2 poundper saiare foot of ilter area or
an amout sufficient to gply a1/8 inch oating should be used witlecirculation. When
pre coding is acomplisheal with afilterto waste gstem, 015-0.2 poundger squaredot
of filter areais reommended
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4.2.3.7Body Fead

A body feal sysemto apply addionalamounts ofdiatomaceous edn slurry during the filter
runis require to avoid stort filter runs orexcesive heal losses.

@ Quantty: Rate of bog feed is dpend&t on raw waer quaity andcharacteriscs ard
must be detenined in the pilot gant study. Inclusion of a coagulat coating (alum or
polymer)to the body éed stould beconsdered

(b)  Operation andmaintenance ca be sinplified by provding accessility to the fed
systen and dlirry lines.

(c) Continuous miximg of thebody feed sirry is required.

4.2 3 8 Filtration

@) Rate of filtration:Therecommendé& nominal rak is1.0 gdlon perminute persquare foot
of filter areawith a reommended mamum of 1.5 gpm gr squae foot. The filtration
rate shall be cotrolled by a positie means.

(b) Headloss: The head Issshall not exceed 30 psof pressure ditoma®@ous egh filters,
or a \acuumof 15inchesof merairy fora vaaum system

(c) Recirailation: A reciraulation or holding pump shihbe anployed to maitaindifferential
pressure aross thdilter when the ait is not in operation inrder prevent hefil ter cale
from dropping off thefilterelemerts. A minimum recirculation ree of 0.1 gdon per
minute per squae foot d filter area shdlbe provided.

(d)  Septum or filterelement The filter elements shalbe structurally capable ofvithsanding
maximum pressue ard velcacity varnations during filtrationand baclwas cycles, ad
shall be pacedsuch that o less han onanch is pravided etween elemestorbetween
any elenent andawall.

(e Inletdesign: hefilter influent shall belesgned to peventscour é the diatamaceous
earthfromthe filter elenent.

4.2.39 Backwash
A satisfacory method to thmoughlyremove ad disposef spen filter cakeshallbe provided.
4.2.3.10 Appurtenanes

The following shall be provided for everfilter:

(@  sampling tapdor raw ard filtered wder,

(b) lossof heador differential presste gauge,;

(© rate-of-flow indicator, preferdly with totalizer,

(d) a throtting valve used to ruce raes below mrmal during advese raw water conditions;
ard

(e) evaluaton of the ned for bodyfeed, reirculaton, and any otherpumps,in accordance
with AppendixA Subpart 6.3.
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4.2.4 Slow RateGravity Filters

The use of thesfiltersshall requie prior engineemg dudies to deronstrate the adequacy and
sutability of this mehod offil trationfor thespedcfic raw water supply

4.2.41 Quality of raw water

Slow rae gravity filtration will generally bdimited to waters hang maximum turbidites of 10
units ard maximum color d 5 units: such turbidity mst not be attibutade to olloidal clay.
Rawwaterquality data must irclude examinaions foralgae.

4.24.2 Number

At least twounits slall be provded. Where only twaunits areprovided, ech shal be capale d
meeting theplant design capacity (noraty the projeted naximumdaily demanl) at the
appovedfiltraion rate Wheremore than two flter unitsare povided, thefilters shall ke
capable bmeetng the plant dsign cagcity at theapprova filtration ratewith onefilter
removed from service.

4.2.4.3 Structural detaik ard hydrailics

Slow rate gravity filters shall besodesigned ago provide:

(@) acover, andnsulaton to pevent freeing

(b) headroom to @rmit normal movemenby opegting persnnd for scrapiig and sand
removal operatios

(c) adequatenanhdes andacess pais for handling of send

(d) filtration towade

(e) an owerflow at the maxmum filter water level

() provisionsfor draning the filter to wade with appopriate measuresdr backflow
prewertion (seeAppendix A Subps 4.10)

4.24 .4 Raes offiltration

The pemissble rates of filtration shallbe determinedby the qualy of the raw wagr and $all
beon the bas of eperimental dat deived from the waer to be treated. The nominal ratemay
be 45 to 150 gallons pday per squee foot of sand aea, with somewhat hgher rates acceptabé
when eemmdrated tothe satisfation of the Secrtry.

4.2.4.5Underdrains

Each flter unit shal be equpped with anain dran and aredequaie number blateral
underdrains to cted the filtered waer. The urderdrans shallbe © spacedthatthe maxmum
velocity of the waer flow inthe kteral undedrain will not exceed 0.73eet r second. The
maximum gacing of tke laterds shall ot exceed 3 feet.
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4.2.4.6Filtering material

@) Filter sand shall beplaced ongraded gavellayers for aminimumdepth of30inches.

(b) The effectve szeshall bebetween0.15 mmand 0.35 mmor & approved byhe
Secreary.

(c)  Theuniformity coefficient shall not exceed 2.5, or as approved Hye Secretary

(d)  The sad shall beclean ad free from foreign matter

4.2.47 Filter gravé

The suppding gravel shdlconfom to thesize and dpth dstribution provided forrapid rate
gravity filters. See Appendix A Sulpat 4.2.1(6)(e)(5).

4.2.48 Depth of waer onfilter beds

Design shallprovide adepth of at leas threefeet of water wver the sandinfluent watershall na
scourthe sand sdiace.

4.2.4.9Contmol appurenances

Ead filter shall beequipped with:

@ aloss of head gauge;

(b)  anorifice, venturi meter,or other siitable neterng deviceingalled o eachifterto
contrd the rate 6fil tration; and

(c) aneffluentpipe desiged tomaintain the \ate levd above thdop of the filter sand.

4.2.5 Direct Filtration

Direct filtration, as usedherein, refess to the fltration of asufacewater without prior setling.
The rature of thdareament proceswill depend upn the rawwaterquality. A full sale drect
filtration plant shall nd be canstructedwvithout prior pilot studiesvhich are accptableto the
Secretary In-plant denondration studies mg be appopriate whereconventionatreament
plantsare cowerted b direct fitration.

Where diectfiltr ation is prposed, a engineeing report shallbe submitted prior to condtiag
pilot plant or in-plart demonstation stdies.In cases where a diect filtration plant iseffectively
treding the samsource pilot plant studés maybe eliminated.

4.2.5.1Engineeringeport

In addition to the items onsidered inAppendix ASubart 1.2, "Engheer'sReport” the rert
shoutl indude a historical sunmary ofmeeaologicalconditions ad ofraw water gality with
specal refererme tofluctuations inquality, and possitd source of contamination. The folowing
raw water parameteshould be evalaedin thereport:

@ color;

(b)  turbidity;
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(c) bacteral concatration;

(d) microscopic Iological organisns;

(e) temperatre;

()] total sdids;

()  genealinorganic chemicakharaceristics;and

(h)  additiond parameters as required the Secretary.

Thereportshauld al® includea description of methodsand workto be done duing a pilotplant
study or wrere appopriate,an in plan demastration study

4.2.52 Pilot plart studies (when rejuired)

After approval of the engineering pert, a pilotstudy or in-plant demorstrationstudyshall be
conducted.This study shall be corducted undeaveiage and advese wate quality conditiors and
shall emphasizbut notbe limited b the fdlowing items

@ chemicalmixing conditions includinghea gradiens anddetenion periods;

(b)  chemicd fed rates;

(c) useof variouscoagulant &ls includirg polymers;

(d)  flocculaton condtions;

(e) filtration rates;

()] filter gradation, ypes ofmedia anddepth of media; ad

(g) filter breakthrough anditions.

Prior to the intiation d designplansand specifications,a finalreport including the engieer's
design recommendatons shdlbe submited tothe Secretary.

4.2.5.3Pretreatmeit Rapid mix andflocculation

Thefinal rapid mix and floccation basin dsign should ke based orthe pila plant or in-plart
demongrationstudies augmered with appcable portions & Appendx A Subpart4.1.1Rapid
Mix and Appendik A Subpat 4.1.2 Flaculation.

4.2 54 Filtration

€)) Filters should be rapid mgravity filt ers with dualor mixedmedia. Tle final filter
desgn shodd be baedon the pila plant or h-plant demonstréon sudies agmented by
applicable portions bAppendk A Subpard.2.1 Raid Rate Gavity Filters. Single
media sand filters st not be usd.

(b) Surfae wash shkhbe providedfor therapid rate gavity filtersin accodance with
Appendx A Subparé4.2.1.8

4.2.55 Controland ogeration
(& A continuouws recordingurbidimeter shoudl be installed orneach filter effluent line ad on

the compadte filter effluent ine.
(b)  Additional continuous monioring equipment may berequired bythe Secretary.
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4.3 Disinfection

Historicdly chlorinehas bea the preérred dsinfecting agent. However, dasinfecton may be
acomplished wit liquid chlorine,monodloramines calcium o sodiumhypochlorite a
chlorine doxide. Other dsinfecting agerg will be @nsideed, providingreliableapplication
equipmert is avaibble ard testingprocedures for residual arecgnized inStandad Methods
for the Examinéion of Water and Wastewagr, latestedtion or an equivalenmears of
measumg effedivenessexists Disinfedion is requird for all Subpart H gstems ncluding
surfacewater suppes andgroundwater undehe direct influenceof surfacewater,and forany
groundwater atrisk of contamnaiton. The reqired amounbf primary disiriectionneeded Isall
be speified by the reviewng authorty and shdlbe comsistent wih leves of treament required
by these rule Consideratbon mug be gvento theformation of disinfection byproduds (DBP$
when selectiry the disinéctart.

4.3.1 Chlorination
4.3.1.1 Equipnent
431.11 Type

Sdution feed gas dorinatas or hypahlorite feedersf the positive displacemetitpe must be
provided (SedPat 5 of AppendixA). Useof gasis limited to large, operator onsite, or
monitored, 24 hour &cilities, undewery spedic conditions.

43112 Capacity

The dlorinaor capaciy shall be suchhéa a free chlorine residualf at least 2milli grams r
liter can be maitained in the water with CT values & required h Appendix ASubpart 4.3.2(c)
when maimum flow rate cancideswith anticipaed maximum chlorine @mand. The equipmat
shal be of siwhdesign that it will opeti accuratelyover the desiedfeedirg range(See
Apperdix A Subpart5.0.1.)

43113 Standly equipment

Whete chlorinaton is required br protecton ofthe supply, stadby equpment of suficient
capacity sall be availableto replace the largest unBpare partsshall be madevailableto
replace pats subjed to wear ad brealge

43.114 Automatic svitchover

Automatc switchover ofchlorine glinders shall be praded, where necessgyto asure
continuous dsinfection.
4.3.115 Automatic propaioning

Automatic proportoning chlorinatorswill berequred where tle rate ¢ flow or chloine demand
is notreasonablyonstant
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4.3.116 Educta

Each eductor mugie seleced for the pint of application with particularattention given to the
quariity of chlorineto be addd, the maximum injector waterflow, the totaldischarg bacdk
pressurethe injecbr operating presure, aml the sze of the blorine solution line Gaugedor
measurig waterpressure ad vacwm at thanlet and outlet of each edor should beprovided.

43117 Injector/dffuser

Thechlorine soldion injecor/diffusermust be comatible with the mint of applicaton to
provide a rapid and thoreghmix with all thewater beng treated. Thecenter ofa pipeline is the
preferredappli cation pant.

4.3.2 Contact ime and pait of application

@) Dueconsideation shall begiven to tke coriact time ofthe chbrine inwater withrelation
to pH, ammaia, tase producingsubstanes, tempegture, bacterialguality,
trihalomethane formtion potentid andother gerinentfactors. Glorine should be
appliedat a point which will provide adeqate ontact time.All basns usedor
disinfection must be desigmto minmize shorfcircuiting. Deterninaion of contact
time for calculation of € values will bemace usingAppendk C of theE.P.A Guidarce
Manual, O¢ober, B89

(b) At plants treatingsurface water, povisiors shouldoe made foaplying chlorine b the
raw water, filtered wagr, and waer entering thedistribution system. The caad time as
required in ths sulpat must beprovidedto achieve the neessaryjog removal asshown
below.

Therequired mnimum pimary disinfectionis the disinfection aeded forthe entiresurface
waterandSubpartH treatmat process to meet the ovraeatment equirement of3 log
Giardia and4 logvirus enoval/inactivation. Regardless ofany filter dfici ercy, a 0.90g
minimum inadivation of Giardia by disinfecton is required.

Thefollowing table povidesa summarnyf the expected minimum lelof surfacewater and
Sulpatt H treatment pdormance inwell operatedilter sydgems and theequired leel of
disinfecton.

Expected Log Required
Filtrati on Removals | Disinfection (Log
Inactivations)

Giardia | Viruses Giardia Viruses
Conventional 2.5 20 0.5 2.0
Direct 2.0 10 1.0 30
Slow Sanl 2.0 2.0 1.0 2.0
Diatomaceous Egh 2.0 1.0 1.0 3.0
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The Scretiry may reqire greder remwals/inactvation depending ore degreeof
contamiration in the soure water.

(©) For surface water and groundveatunder the d@ectinfluence of suface watesources
CT Values (CT) nust be ahieved as show in TablesA4-1 ard A4-2 (See following
Appendix A Subpart4.3).

(d) For graindwatersources detenined b be vulneale to viral cantamination, 4.0 log
inactivation of virusesmug be atieved & shown inTableA4-1.

(e) Groundwaer souresnot under tte direct infuence of surfacewater thatarerequired o
be continuously disfectedor that arerequiredto have he capaility of being
continuously disinfeed shall meet the CT requrementsto provide4.0 log viral
inadivation as show in Table A41.

4.3.3 Resdual chlorine

Minimum free chleine residal a distant pointsn a wate distribution systen should k2 0.1
milligrams per liter. Higher residualsnay be requirel depanding an pH, temperdureand dher
chaacteristicsof the wate.

4.34 Testing equipnent

@ Chlorineresidudtest ejuipment, singthe DPD methodroother method recogized in
the lateskdtion of Standird Methods for the Disinféion of Waterand Wastewate,
shallbe providel andshould be cgpable ofmeasumg residuals tothe nearesd.1
milligram pe liter.

(b) Each systenshal continuously maitor thedisinfectam residwal of thewater & it entes
the distribution system dmremrd the bwestdisinfectant residual eaclday.Systems
serving fewe than @ equal to 3300people mayakegrab samples lieu of coninuous
monitoring at frequencieasfollows:

System Bpulation Sampleglay*
<500. 1
501-1,000. 2
1,00%2,500. 3
2,501-3,300 4

(*: The mhimum time betweesampésis 1%2hours)
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4.35 Chlorinator piping
4.3.5.1Cross comection proection

The chlainator waer sipply piping shdlbe desgned to preent conaminationof thetreated
water supply by sources of gstgonable quaty. At all faciities treatingsurface water, pre and
pog chlorinaion systemsnust be indpend@t to prevem possilbe siphaing of patially treated
waterinto theclear well. The wate supply b eacheductor shll have a separate shoiff valve.
No maser stut off valve will be allowned.

4.3.5.2 Pipe material

The ppescarrying elemental liqud or dry gaseoughlorine undempressure ahliquid chlorine
mug be scheule 80 seaihass stel tubing or othe materals recommended by the Chloa
Institute feveruse PVQ.

A chlorine soltionis defined as a soltion of chlorine in waer and, thesfore its handlng
differs fromthat of elenenta liquid or drygasous tlorine. Forchlorine solutionpiping and
fittings, rubber, PVC, polyethyle, or other materids recanmended ly the Chlaine Inditute
mug be uséd.

Nylon products arenot acceptiale for any partof the dlorinesolution pping system.

4.3.6 Housng

Adequate housg mustbe providd for the chlornaion equipment and for stiog the chlome
(seeAppendix A Pat 5).

Table A4-1-CT VALUES FOR VIRUSES

CT VALUES FOR INACTIVATION OF VIRUSES BY FEEE CHLORINE (1,2)

Log Inactivation 2.0 30 4.0
pH 6-9 10 6-9 10 6-9 10
Temperature (°C)

05 6 45 9 66 12 90

5 4 30 6 44 8 60
10 3 22 4 33 6 45
15 2 15 3 22 4 30
20 1 11 2 16 3 22
25 1 7 1 11 2 15

NOTES:
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Data alapted fronSob®y (1988) for ilmcivation of Hepatits A Virus (HAV) a pH =6,
7,8, 9and 10 and tempetare =5 C. CT valuesinclude asakty fector of 3.

CT valuesadjusted toother tenpaatures by @ubling CT br eah 10 C dropin
temperature.
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Table A42 - GIARDIANACTIVAION

CTValues for Inactivation oiGardia Cystsby Free Chiome at 0.5°C or Lover

pH<=6

Log Inativations

pH=6.5

Log Iractivations

pH=70

Log Inativations

05 |10 |15 |20 2.5 3.0 0.5 1.0 15 |20 25 |30 |05 1.0 15 |20 |25 3.0
<=0.4 23 46 69 91 114 | 137 | 27 54 82 109 | 136 | 163 | 33 65 98 130 | 163 | 195
0.6 24 47 71 94 118 | 141 | 28 56 84 112 | 140 | 168 | 33 67 100 | 133 | 167 | 200
0.8 24 48 73 97 121 | 145 | 29 57 86 115 | 143 | 172 | 34 68 103 | 137 | 171 | 205
1 25 49 74 99 123 | 148 | 29 59 88 117 | 147 | 176 | 35 70 105 | 140 | 175 | 210
1.2 25 51 76 101 | 127 | 152 | 30 60 90 120 | 150 | 180 | 36 72 108 | 143 | 179 | 215
1.4 26 52 78 103 129 | 155 31 61 92 123 | 153 | 184 | 37 74 111 | 147 | 184 | 221
1.6 26 52 79 105 | 131 | 157 32 63 95 126 | 158 | 189 | 38 75 113 | 151 | 188 | 226
1.8 27 54 81 108 135 | 162 32 64 97 129 | 161 | 193 | 39 77 116 | 154 | 193 | 231
2 28 55 83 110 | 138 | 165 33 66 99 131 | 164 | 197 | 39 79 118 | 157 197 | 236
22 28 56 85 113 | 141 | 169 34 67 101 | 134 | 168 | 201 | 40 81 121 | 161 | 202 | 242
2.4 29 57 86 115 | 143 172 34 68 103 | 137 | 171 | 205 | 41 82 124 | 165 206 | 247
2.6 29 58 88 117 | 146 | 175 35 70 105 139 | 174 | 209 | 42 84 126 | 168 | 210 252
2.8 30 59 89 119 | 148 | 178 | 36 71 107 | 142 | 178 | 213 | 43 86 129 | 171 | 214 | 257
3 30 60 91 121 | 151 181 36 72 109 | 145 | 181 | 217 | 44 87 131 | 174 | 218 | 261
pH=7.5 pH=8.0 pH=8.5
Log Inactivdions Log Inactivatims Loglnactivations
28
5853
06 ® g’
CO=s&
05 |10 15 [ 20 25 |30 0.5 1.0 15 20 |25 3.0 |05 1.0 15 |20 |25 |30
<=04 40 79 119 | 158 | 198 237 | 46 92 139 | 185 | 231 | 277 | 55 110 | 165 | 219 | 274 | 329
0.6 40 80 120 | 159 199 | 239 48 95 143 191 | 238 | 286 | 57 114 171 | 228 | 285 | 342
0.8 41 82 123 | 164 | 205 | 246 | 49 98 148 | 197 | 246 | 295 | 59 118 | 177 | 236 | 295 | 34
1 42 84 127 | 169 | 211 253 51 101 | 152 | 203 | 253 | 304 | 61 122 | 183 | 243 | 304 | 365
1.2 43 86 130 | 173 | 216 | 259 | 52 104 | 157 | 209 | 261 | 313 | 63 125 | 188 | 251 | 313 | 376
14 44 89 133 | 177 | 222 | 266 54 107 | 161 | 214 | 268 | 321 | 65 129 | 194 | 258 | 323 | 387
16 46 91 137 | 182 | 228 | 273 | 55 110 | 165 | 219 | 274 | 329 | 66 132 | 199 | 265 | 331 | 397
1.8 47 93 140 | 186 | 233 | 279 | 56 113 | 169 | 225 | 282 | 338 | 68 136 | 204 | 271 | 339 | 407
2 48 95 143 | 191 | 238 | 286 | 58 115 | 173 | 231 | 288 | 346 | 70 139 | 209 | 278 | 348 | 417
2.2 50 99 149 | 198 | 248 | 297 | 59 118 | 177 | 235 | 294 | 353 | 71 142 | 213 | 284 | 355 | 426
2.4 50 99 149 | 199 | 248 | 298 | 60 120 | 181 | 241 | 301 | 361 | 73 145 | 218 | 290 | 363 | 435
2.6 51 101 | 152 | 203 | 253 | 304 | 61 123 | 184 | 245 | 307 | 368 | 74 148 | 222 | 296 | 370 | 444
2.8 52 103 | 155 | 207 | 258 | 310 | 63 125 | 188 | 250 | 313 | 375 | 75 151 | 226 | 301 | 377 | 452
3 53 105 | 158 | 211 | 263 | 316 | 64 127 | 191 | 255 | 318 | 382 | 77 153 | 230 | 307 | 383 | 460
pH<=9.0
Log Inactivdions
2
5853
SSEE
05 |10 15 2.0 25 | 30
<=0.4 65 130 | 195 | 260 | 325 | 390
0.6 68 136 | 204 | 271 | 339 | 407
0.8 70 141 | 211 | 281 | 352 | 422
1 73 146 | 219 | 291 | 364 | 437
1.2 75 150 | 226 | 301 | 376 | 451
1.4 7 155 | 232 | 309 | 387 | 464
1.6 80 159 | 239 | 318 | 398 | 477
1.8 82 163 | 245 | 326 | 408 | 489
2 83 167 | 250 | 333 | 417 | 500
2.2 85 170 | 256 | 341 | 426 | 511
2.4 87 174 | 261 | 348 | 435 | 522
2.6 89 178 | 267 | 355 | 444 | 533
2.8 91 181 | 272 | 362 | 453 543
3 92 184 | 276 | 368 | 460 | 552 | Note: CT = Oor 3-Loglnactivatian (99.9%
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Vermont Water Supply Rule

CT Values for Inactivation of Giardia Cysts by fee Chionne at 3C

pH<#6

Log Inactivations

pH=6.5
Log Inactivations

pH=7.0

Lag hactivations

0.5 10 15 2.0 25 3.0 0.5 1.0 1.5 2.0 25 3.0 05 1.0 1.5 2.0 2.5 3.0
<=0.4 16 32 49 65 81 97 20 39 59 78 98 117 | 23 46 70 93 116 139
0.6 17 33 50 67 83 100 20 40 60 80 100 | 120 | 24 48 72 95 119 | 143
0.8 17 34 52 69 86 103 20 41 61 81 102 122 | 24 49 73 97 122 146
1 18 35 53 70 88 105 21 42 63 83 104 | 125 | 25 50 75 99 124 | 149
1.2 18 36 54 71 89 107 21 42 64 85 106 | 127 | 25 51 76 101 | 127 | 152
1.4 18 36 55 73 91 109 22 43 65 87 108 130 | 26 52 78 103 | 129 | 155
1.6 19 37 56 74 93 111 22 44 66 88 110 132 | 26 53 79 105 | 132 | 158
1.8 19 38 57 76 95 114 | 23 45 68 90 113 | 135 | 27 54 81 108 | 135 162
2 19 39 58 e 97 116 23 46 69 92 115 | 138 | 28 55 83 110 138 165
22 20 39 59 79 98 118 | 23 47 70 93 117 | 140 | 28 56 85 113 | 141 | 169
2.4 20 40 60 80 100 | 120 | 24 48 72 95 119 | 143 | 29 57 86 115 | 143 | 172
2.6 20 41 61 81 102 | 122 | 24 49 73 97 122 | 146 | 29 58 88 117 | 146 | 175
2.8 21 41 62 83 103 | 124 | 25 49 74 99 123 | 148 | 30 59 89 119 | 148 | 178
3 21 42 63 84 105 | 126 | 25 50 76 101 | 126 | 151 | 30 61 91 121 | 152 | 182
pH=75 pH=8.0 pH=8.5
Log Inativations Log Inativations Log hactivations
O
£85Q
25%5R
OO0O=sZ
05 10 |15 |20 25 3.0 05 |10 15 [ 20 |25 3.0 05 |10 15 | 20 2.5 3.0
<=0.4 28 55 83 111 | 138 | 166 | 33 66 99 132 | 165 | 198 | 39 79 118 | 157 | 197 | 236
0.6 29 57 86 114 | 143 171 34 68 102 | 136 | 170 | 204 | 41 81 122 | 163 | 203 244
0.8 29 58 88 117 146 175 35 70 105 | 140 | 175 | 210 | 42 84 126 | 168 | 210 | 252
1 30 60 90 119 149 | 179 36 72 108 | 144 | 180 | 216 | 43 87 130 | 173 | 217 | 260
1.2 31 61 92 122 | 153 | 183 37 74 111 | 147 | 184 | 221 | 45 89 134 178 | 223 | 267
1.4 31 62 94 125 | 156 | 187 38 76 114 | 151 | 189 227 | 46 91 137 | 183 | 228 274
1.6 32 64 96 128 | 160 | 192 39 77 116 | 155 | 193 | 232 | 47 94 141 | 187 | 234 | 281
1.8 33 65 98 131 | 163 | 196 | 40 79 119 | 159 | 198 | 238 | 48 96 144 | 191 | 239 | 287
2 33 67 100 | 133 | 167 | 200 | 41 81 122 | 162 | 203 243 | 49 98 147 | 196 | 245 294
2.2 34 68 102 | 136 | 170 | 204 | 41 83 124 | 165 | 207 | 248 | 50 100 | 150 | 200 | 250 | 300
24 35 70 105 | 139 | 174 | 209 | 42 84 127 | 169 | 211 | 253 | 51 102 | 153 | 204 | 255 | 306
2.6 36 71 107 | 142 | 178 | 213 | 43 86 129 | 172 | 215 | 258 | 52 104 | 156 | 208 | 260 | 312
28 36 72 109 | 145 | 181 | 217 | 44 88 132 | 175 | 219 | 263 | 53 106 | 159 | 212 | 265 | 318
3 37 74 111 | 147 | 184 | 221 | 45 89 134 | 179 | 223 | 268 | 54 108 | 162 | 216 | 270 | 324
pH<=9.0
Log Inativations
285
5253
G8EE
(mg/L) 05 |10 |15 |20 25 3.0
<=0.4 47 93 140 | 186 233 | 279
0.6 49 97 146 | 194 | 243 | 291
0.8 50 100 | 151 | 201 | 251 | 301
1 52 104 | 156 | 208 | 260 | 312
1.2 53 107 160 | 213 | 267 | 320
14 55 110 | 165 | 219 | 274 | 329
1.6 56 112 | 169 | 225 | 281 | 337
18 58 115 | 173 | 230 | 288 | 345
2 59 118 | 177 | 235 | 294 | 353
2.2 60 120 | 181 | 241 301 | 361
2.4 61 123 | 184 | 245 | 307 | 368
2.6 63 125 | 188 | 250 | 313 | 375
2.8 64 127 | 191 | 255 | 318 | 382
3 65 130 | 195 | 259 | 324 | 389 | Note: CT = CTor 3-Loglnactivation (99.9%)
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Vermont Water Supply Rule

CT Vales for Inagivation of Giardia Cystsby Free Glorine at 10C

pH<=6 pH=6.5 pH=7.0
-% Log Inactivations Log Inadivations Loglnactivations
22
2:E
00 c
0.5 1.0 1.5 2.0 25 3.0 0.5 1.0 1.5 2.0 25 3.0 0.5 1.0 1.5 2.0 2.5 3.0
<=04 12 24 37 49 61 73 15 29 44 59 73 88 17 35 52 69 87 104
0.6 13 25 38 50 63 75 15 30 45 60 75 90 18 36 54 71 89 107
0.8 13 26 39 52 65 78 15 31 46 61 77 92 18 37 55 73 92 110
1 13 26 40 53 66 79 16 31 47 63 78 94 19 37 56 75 93 112
1.2 13 27 40 53 67 80 16 32 48 63 79 95 19 38 57 76 95 114
14 14 27 41 55 68 82 16 33 49 65 82 98 19 39 58 77 97 116
1.6 14 28 42 55 69 83 17 33 50 66 83 99 20 40 60 79 99 119
1.8 14 29 43 57 72 86 17 34 51 67 84 101 | 20 41 61 81 102 122
2 15 29 44 58 73 87 17 35 52 69 87 104 | 21 41 62 83 103 | 124
22 15 30 45 59 74 89 18 35 53 70 88 105 | 21 42 64 85 106 | 127
2.4 15 30 45 60 75 90 18 36 54 71 89 107 | 22 43 65 86 108 | 129
2.6 15 31 46 61 77 92 18 37 55 73 92 110 | 22 44 66 87 109 | 131
2.8 16 31 47 62 78 93 19 37 56 74 93 111 | 22 45 67 89 112 | 134
3 16 32 48 63 79 95 19 38 57 75 94 113 | 23 46 69 91 114 | 137
pH=7.5 pH=80 pH=85
Log Inactiations Log Inactivations Log Inacivations
O
£859
QCc SO
S8 S E
OO0 =&
0.5 1.0 1.5 2.0 25 3.0 05 | 1.0 15 2.0 2.5 3.0 05 1.0 | 15 2.0 25 3.0
<=0.4 21 42 63 83 104 | 125 25 | 50 75 99 124 | 149 | 30 59 | 89 118 | 148 | 177
0.6 21 43 64 85 107 | 128 26 51 77 102 128 153 | 31 61 92 122 | 153 183
0.8 22 44 66 87 109 | 131 26 | 53 79 105 132 | 158 | 32 63 | 95 126 | 158 | 189
1 22 45 67 89 112 | 134 |27 | 54 81 108 135 | 162 | 33 65 | 98 130 | 163 | 195
1.2 23 46 69 91 114 | 137 28 | 55 83 111 138 | 166 | 33 67 | 100 133 | 167 | 200
14 23 47 70 93 117 140 28 57 85 113 142 | 170 | 34 69 103 137 172 | 206
16 24 48 72 96 120 | 144 29 58 87 116 145 | 174 | 35 70 106 141 | 176 | 211
18 25 49 74 98 123 147 30 60 90 119 149 | 179 | 36 72 108 143 179 | 215
2 25 50 75 100 | 125 | 150 30 61 91 121 152 | 182 | 37 74 111 147 | 184 | 221
2.2 26 51 77 102 | 128 153 31 62 93 124 155 | 186 | 38 75 113 150 | 188 | 225
24 26 52 79 105 | 131 | 157 | 32 | 63 95 127 158 | 190 | 38 77 | 115 153 | 192 | 230
2.6 27 53 80 107 | 133 | 160 | 32 | 65 97 129 162 | 194 | 39 78 | 117 156 | 195 | 234
2.8 27 54 82 109 | 136 | 163 | 33 | 66 99 131 164 | 197 | 40 80 | 120 159 | 199 | 239
3 28 55 83 111 | 138 | 166 | 34 | 67 101 | 134 168 | 201 | 41 81 | 122 162 | 203 | 243
pH<=9.0
Log hactivations
25~
5859
SSEE
0O =&
05 1.0 15 |20 |25 3.0
<=04 35 70 105 | 139 174 | 209
0.6 36 73 109 | 145 | 182 | 218
0.8 38 75 113 | 151 | 188 | 226
1 39 78 117 | 156 | 195 234
12 40 80 120 | 160 | 200 | 240
14 41 82 124 | 165 | 206 | 247
1.6 42 84 127 | 169 | 211 | 253
1.8 43 86 130 | 173 | 216 | 259
2 44 88 133 | 177 | 221 | 265
2.2 45 90 136 | 181 | 226 | 271
2.4 46 92 138 184 | 230 | 276
2.6 47 94 141 | 187 | 234 | 281
2.8 48 96 144 | 191 | 239 | 287
3 49 97 146 | 195 | 243 | 292 | Note: @ =CT fo 3-Log Inativation (99.9%)
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Vermont Water Supply Rule

CT Viues forlnactivation of Giardia Cysts by Freehlorine a 15°C

pH<=6 pH=6.5 pH=7.0
Log Inactivations Loglnactivations Log Iractivations
O
= —~
5853
GGEE
0.5 1.0 15 2.0 25 3.0 0.5 1.0 1.5 2.0 25 3.0 0.5 1.0 1.5 2.0 25 3.0
<=0.4 8 16 25 33 41 49 10 20 30 39 49 59 12 23 35 47 58 70
0.6 8 17 25 33 42 50 10 20 30 40 50 60 12 24 36 48 60 72
0.8 9 17 26 35 43 52 10 20 31 41 51 61 12 24 37 49 61 73
1 9 18 27 35 44 53 11 21 32 42 53 63 13 25 38 50 63 75
1.2 9 18 27 36 45 54 11 21 32 43 53 64 13 25 38 51 63 76
1.4 9 18 28 37 46 55 11 22 33 43 54 65 13 26 39 52 65 78
1.6 9 19 28 37 47 56 11 22 33 44 55 66 13 26 40 53 66 79
1.8 10 19 29 38 48 57 11 23 34 45 57 68 14 27 41 54 68 81
2 10 19 29 39 48 58 12 23 35 46 58 69 14 28 42 55 69 83
2.2 10 20 30 39 49 59 12 23 35 47 58 70 14 28 43 57 71 85
2.4 10 20 30 40 50 60 12 24 36 48 60 72 14 29 43 57 72 86
2.6 10 20 31 41 51 61 12 24 37 49 61 73 15 29 44 59 73 88
2.8 10 21 31 41 52 62 12 25 37 49 62 74 15 30 45 59 74 89
3 11 21 32 42 53 63 13 25 38 51 63 76 15 30 46 61 76 91
pH=7.5 pH=8.0 pH=8.5
Log Inactvations Log Inactivations Loglnactivations
2
5889
GGEE
0.5 1.0 15 20 25 3.0 0.5 1.0 15 20 25 3.0 0.5 1.0 15 2.0 25 3.0
<=0.4 14 28 42 55 69 83 17 33 50 66 83 99 20 39 59 79 98 118
0.6 14 29 43 57 72 86 17 34 51 68 85 102 20 41 61 81 102 122
0.8 15 29 44 59 73 88 18 35 53 70 88 105 | 21 42 63 84 105 | 126
1 15 30 45 60 75 90 18 36 54 72 90 108 | 22 43 65 87 108 130
1.2 15 31 46 61 77 92 19 37 56 74 93 111 22 45 67 89 112 134
1.4 16 31 47 63 78 94 19 38 57 76 95 114 23 46 69 91 114 137
1.6 16 32 48 64 80 96 19 39 58 77 97 116 24 47 71 94 118 141
1.8 16 33 49 65 82 98 20 40 60 79 99 119 | 24 48 72 96 120 144
2 17 33 50 67 83 100 20 41 61 81 102 122 25 49 74 98 123 147
2.2 17 34 51 68 85 102 21 41 62 83 103 124 25 50 75 100 125 150
2.4 18 35 53 70 88 105 21 42 64 85 106 127 26 51 77 102 128 153
2.6 18 36 54 71 89 107 22 43 65 86 108 | 129 | 26 52 78 104 | 130 | 156
2.8 18 36 55 73 91 109 22 44 66 88 110 | 132 | 27 53 80 106 | 133 | 159
3 19 37 56 74 93 111 22 45 67 89 112 134 27 54 81 108 135 162
pH<=9.0
Log Inactivatims
(O]
£5co
S2S%
G8EE
0.5 1.0 15 2.0 2.5 3.0
<=Q04 23 47 70 93 117 140
0.6 24 49 73 97 122 146
0.8 25 50 76 101 126 151
1 26 52 78 104 130 156
1.2 27 53 80 107 | 133 160
1.4 28 55 83 110 | 138 | 165
1.6 28 56 85 113 141 169
1.8 29 58 87 115 144 173
2 30 59 89 118 148 177
2.2 30 60 91 121 151 181
2.4 31 61 92 123 153 184
2.6 31 63 94 125 | 157 | 188
2.8 32 64 96 127 159 | 191
3 33 65 98 130 163 | 195 Note: CT €T fa 3-Loglnactivaion (99.9%6)
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Vermont Water Supply Rule

CT Vaues for hadivation of Giardia Cysts by Free Chlorire 20°C

pH<=6 pH=6.5 ph=7.0
Loglnactivations Log Inativations Log Inaatvations
Qe
5863
66EE
0.5 1.0 1.5 20 2.5 3.0 0.5 1.0 15 2.0 2.5 3.0 0.5 1.0 15 2.0 2.5 3.0
<04 6 12 18 24 30 36 7 15 22 29 37 44 9 17 26 35 43 52
0.6 6 13 19 25 32 38 8 15 23 30 38 45 9 18 27 36 45 54
0.8 7 13 20 26 33 39 8 15 23 31 38 46 9 18 28 37 46 55
1 7 13 20 26 33 39 8 16 24 31 39 47 9 19 28 37 47 56
1.2 7 13 20 27 33 40 8 16 24 32 40 48 10 19 29 38 48 57
14 7 14 21 27 34 41 8 16 25 33 41 49 10 19 29 39 48 58
1.6 7 14 21 28 35 42 8 17 25 33 42 50 10 20 30 39 49 59
1.8 7 14 22 29 36 43 9 17 26 34 43 51 10 20 31 41 51 61
2 7 15 22 29 37 44 9 17 26 35 43 52 10 21 31 41 52 62
2.2 7 15 22 29 37 44 9 18 27 35 44 53 11 21 32 42 53 63
24 8 15 23 30 38 45 9 18 27 36 45 54 11 22 33 43 54 65
26 8 15 23 31 38 46 9 18 28 37 46 55 11 22 33 44 55 66
2.8 8 16 24 31 39 47 9 19 28 37 47 56 11 22 34 45 56 67
3 8 16 24 31 39 47 10 19 29 38 48 57 11 23 34 45 57 68
pH=7.5 pH=8.0 pH=8.5
Log Inactivations Loglnactivations Log Inactivations
O 1
SoHco
SEST
OOESE
0.5 1.0 15 2.0 25 3.0 0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 15 2.0 25 3.0
<=0.4 10 21 31 41 52 62 12 25 37 49 62 74 15 30 45 59 74 89
0.6 11 21 32 43 53 64 13 26 39 51 64 77 15 31 46 61 77 92
0.8 11 22 33 44 55 66 13 26 40 53 66 79 16 32 48 63 79 95
1 11 22 34 45 56 67 14 27 41 54 68 81 16 33 49 65 82 98
1.2 12 23 35 46 58 69 14 28 42 55 69 83 17 33 50 67 83 100
1.4 12 23 35 47 58 70 14 28 43 57 71 85 17 34 52 69 86 103
1.6 12 24 36 48 60 72 15 29 44 58 73 87 18 35 53 70 88 105
1.8 12 25 37 49 62 74 15 30 45 59 74 89 18 36 54 72 90 108
2 13 25 38 50 63 75 15 30 46 61 76 91 18 37 55 73 92 110
2.2 13 26 39 51 64 77 16 31 47 62 78 93 19 38 57 75 94 113
24 13 26 39 52 65 78 16 32 48 63 79 95 19 38 58 77 96 115
2.6 13 27 40 53 67 80 16 32 49 65 81 97 20 39 59 78 98 117
2.8 14 27 41 54 68 81 17 33 50 66 83 99 20 40 60 79 99 119
3 14 28 42 55 69 83 17 34 51 67 84 101 | 20 41 61 81 102 | 122
pH<=9.0
Log hadivations
25~
s£8d
To® g’
OO0Os=
0.5 1.0 15 2.0 25 3.0
<=0.4 18 35 53 70 88 105
0.6 18 36 55 73 91 109
0.8 19 38 57 75 94 113
1 20 39 59 78 98 117
1.2 20 40 60 80 100 | 120
14 21 41 62 82 103 123
1.6 21 42 63 84 105 126
1.8 22 43 65 86 108 | 129
2 22 44 66 88 110 132
22 23 45 68 90 113 | 135
24 23 46 69 92 115 138
2.6 24 47 71 94 118 141
2.8 24 48 72 95 119 | 143
3 24 49 73 97 122 | 146 | Note: CT = Cfior 3-Lag Inactivéion (99.9%)
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